




Till: 


EDINBURGH 

PHILOSOPHICAL JOURNAL, 


KXHIUITING A VIEW Of 

THE TEOGEESS OF DISCOVEUY IN NATURAL FIIILOSOPHT, 
CHEMISTRy, NATURAL HISTORY, PRACTICAL MECHANICS, 
CEOGRAPIIV, NAVIGATION, STATISTICS, AND TH^ FINE 
AND USEFUL ARTS, 


OCTOBER 1. 1822, to APRIL 1. 1823. 


CUKDICTEO BY 

I)K BIlKWSTEll AND PhofessoiTJAMESON 



TO HE COXTIXVED 


VOL. 


EDINBURGH : 

PRINTED FOX^CHIBALD CONSTABLE AND Opt EDINBOBCH-i 

BVIIST, R00IN80N & CO. EONOOIi. . 

iw 



I’Hh 


£DINBT%fe« 

PHILOSOPHICAI. JOURNAL. 


Am. 1 . — liwffraplucal of Cmnt Claude Louis See- 

THOLLFT 

X HE name of ]M. 
part Europe, ami cannot fair 
the <li>.tin£pvuhhej chemKts of the nineteenth century. He was 
horn at Taloire in Savoy, on the 9th December 1748, and, like 
his diNtin^ushed colleague M. I.a Grange, he was an Italian by 
birth a-, uell a. by education. After ha\iug taken his degreeof 
Doctor of IMtHlicine at the University of Turin, lie went to Pa^ 
ns, ^here he irarried on the inj.dical profession with so much 
success, that he was noilbnatod one of the Physicians of the 
Duke of Drlefms, the unck of the reigning Sovereign. Not- 
withstanding the evci'llence of this appointment, he 
have dcv4)led the greatest part of bis lime to thtj ^ 
mistry, which soon became his exclusive occupatJoftT 

The brillic -t discoveries which had been made by Black, 
Priestley, Schcele, and Caveiidudi, formed the elements of that 
grand revolution in chemistry, which was comftteted under the 
direction uf 1/avoisier. In tins great work the ]Pmidhi ehembt 
was associated with Fourcroy and BerthoQet, the one dastin^ ^ 
by his cloquetK'c and%s powers of illustration, and Ae 
other by his sagacity and his experimental acquirements. As 
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tlie limits of this notice will not pcrij||^[^ to analyse the various 
menioirs which Bcrtfiollct coinmui^^^ \ the Academy of 
Sciences and to the National Insti^TO^ we ffliall content our-’ 
selves with a general vielj^ of the discoveries which they contain. 

One ol‘ the earliest and "yost important subjects to which lk*r- 
tliollct directed his attei^»V, was the analysis of Ammonia, iiic 
natute and the projxjrtidnof t\^e elements of which he determined 
with a degree of accuracy whiej. later researches have scarcely 
l)een able to improve. He resolved the pure gas into its iJe^ 
incnts, by making it pass very slowly along an ignitcil j)Qrcelaiii 
tube, of a small diameter, — a method which has been more re- 
cently practised by Cfay-Liissac. In iindliig ammonia in the 
products of auimal substances, be was led to consider the pre- 
sence of azote in organised bodies as the distinctive character ol' 
animality, and thus to make an iinj^)rtant step in animal che- 
mistry. This valuable memoir was published ainong those ot' 
the Academy of Sciences for 1785 

The observations which Scheele liad published on the prussic 
acid, and its different combinations, though in every rcMpccl fine 
and hiteresting, were yet insulated and incom{)lcle. M. Bcr- 
timllet resumed the subject with fx'culiar success, and recog- 
nised in it a compound ackl, in which oxygen did not exist. 
The next researches of our author related to the combinations 
of sulphur with hydrogen ; and ihoii^h the iu?w views which 
arose out of tliis inquiry met with considerable op|H).sitioii, yet 
they were soon universally adopted. 

One of the most important discoveries by which M. Horthol- 
let is distinguished, is that of the application of the oxymuriatic 
acid to the pujqx>ses of bleaching. This acid di.sc*overed 
by Scheele, but its properties were made known principally by 
the laboiu's of tmr author. The application of this acid to the 
purposes of bleaching was discovered by Bert hoi let about the 

• In conscij^uencc of Sir Humphry Davy having stated it as his opitiiln, that 
oxygen was one of the constituents of ammonia, A. B. Ucrtliollet, our author*R 
only son, afterwards analysed this gas, and confirmed the results previously oM 
tolned by his father. M. Bcrthollet sen. had found its romposiUon to Ins 72.5 
drogen, and 27.5 azote, whereas his .son found the oxygen to Ixs 75,5, and the a/.ot(? 
24.5. The memoir of M, Bcrthollet jun. was to the Institute on Hic 24th 
March 1 80S. 
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yt'ar 17«SC. Homo of iii4||Kperiiincnts, of wliich he mad^ |10 fie- 
< ret were exhihitetl tdRnr late distinguished countrymati 
Watt, wlio Imniedlatcly saw the importance .of tlic discovery, 
and some time afterwards actually ^plied it in whitening 60(> 
pKws of cloth. In the Ijeginning- of the year 1788, some fo- 
reigners attc inpied to obtain in Ex^l^^d a monopoly of this va- 
luable process, blit their applic^m Ibr a patent was resisted by 
Mr Watt, and by Mr C>cx)p6V, and the late Mr HeAryof Man- 
<‘hc.ster; and tlie two last of these gentlemen formed the first 
establi* fnnents in which this great discovery was fli'st applied on 
a large scale. The giH^at improvements in this proccwss, which 
were subserjiumtly made by oiir countryman Mr Tennant of 
(Glasgow, in combining the oxymuriatic acid with lime, and in 
forming a jiortalilc bleaching salt, by uniting tlie gas with dry 
(juicklimc, have increased the value, and widely extended the 
utility of llerthollct’s discovery. 

The combinations of the oxymuriatic acid with the alkalies, 
though ecpially interesting in a scientific point of view, liavc not 
yet found the same usc'ful applications. The CKperiments of 
Ilorthollel on the oxide of ammoniacal gold, made us better 
ac(|uainti'(l with this dreadful compound, though its effects are 
still less frightful than tliose of the fulminating silver, which he 
discovered .soon after, at^d which explodes violently, even by the 
jx'rciission (x?casioned by a drop of water falling ujum it. 

In the examination of these compounds, our author seems to 
liavc been led to those ex|)crimeiits# by which he has conferred 
on the art of dyeing as great a benefit as that which he rendered 
to the kindred art of bleaching. Hitherto that branch of the 
useful arts consisted of the most absurd receipts, and was found- 
ed upon the most ridiculous theories, HcUoi, Macqueer, Ban- 
croft and Bergman had indeed begun to renovate the art of 
dyeing. Mr Keir and Mr Bancroft appear to have been the 
first |Who suggested the true theory of mordants; but it is to 
Berthollet uudoiibtcdly (hat the complete establishment of the 
theory lieiongs. 

* The only advAntage whirh SerthoUet derived from this great discovciy, was 
a present of a bale of cotto^«tuAX bkaclied by his process, which was sent to him. 
by an manufact^r. This fad is stated by M. Angd. It is ptwbablc 

that thc®Wrc sent ^ Slv Walt, 
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Upon the death ol' Macqueer, B^jdiollet succeeded him in 
the situation of superintciidant of thmtrts connected with che- 
mistry, and so zealously did he devote himsell* to the objects of 
this office, that almost alL the papers which he inserted in the 

Memoirs of the Academy^ in the “ Journal de Physique f 
in the^ “ Aiinales de relate principally to the promo-^ 

tion of the chemical arts. lu^hc year 1791, he published hi« 
“ Ekmens de VaH de Teinturkr^\a one vol. 8vo, ; and a se- 
cond edition of it, greatly improved and enlarged, was publish- 
ed in 1814, in 2 vols. 4to. Tliis treatise has always botu re- 
garded as a standard work, and, along w ith the practical processt^s 
of the art, it conUiins tlie clearest theoretical views of the princi- 
ples u[X)n which these iirocesses depend. 

In the year 1776, M. Bcrtliolh't published a separate work, 
entitled Ohservatums sur VAlr.^‘ In 1780, when lie was only 
thirty-two yt'ars of age, he w'as admitted a member of the Aca- 
demy of Sciences. In 1789 he published a work under llie title 
of ‘‘ Precis (Tune Thco7'ie sur la Nature de PAcier^ sur svs Pre- 
parationsf &c. In 1792, he w^as named one ol‘ the Commi^sion- 
ers of the Mint. In 1794 he was apjx>inted a member .of 
the Commission of Agriculture and tlie Arts; and, alxiut the 
same time, he was chosen Professor of Chcinistrv at the l^ilv- 
technic School, and also at the Nonna] School. At tlie »:st.'i- 
blishment of the Institute in 1795, lie held a prominent plan* in 
the list of this learned IkkIv ; and, in the same year, he pub- 
lished his “ Description <k Blanchissevicnt des Toilcs,'^ 

In consequence of tlie subjugation oJ' Italy by the French 
arms, Berthollet and Monge were apjiointed deputies by the 
Directory, to select lliosc objects of the arts and scu^ices which 
ought to be transferred to Paris. In the execution oi'this task. 
General Bonaparte became acquainted with their zeal and 
knowledge; and such was the high opinion ^^hich he formed 
them, that he induced them to accompany him, in 1798, ii^his 
unfortunate expedition to Egypt. In that country they distin- 
^shed themselves by their zeal in relieving the wants of the 
French army, and by their activity as the leading members of 
.he Institute which Bonaparte had established at Cairo. 

Upon their return to France, in 1799> '^th Boiiajiartc, they 
vere both honoured by the First ConsiJryjritli the l?:rfk of 
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members of the Conservative Senate, and eaeh of them was' af- 
terwards provided a senatorerie. 

When the Frencli throne was re-occupied by its legitim^ 
Sovereign in 1814, Louis XVIII, appointed Berthollet a mem- 
l)er of the Chamber of Peers ; ^d, from attachment, no doubt, 
to the Rxirbon Family, he tooV.no part in the Chaml:>er which 
Bonaparti had organised, aft^r li1ly*eturn from Elba.^ 

A short time after he re^>(^^led from Egypt, M. Berthollet took 
up his residence at Arcueil, a village about three miles south of 
Pariw<?, where he pursued, in jicac-efiil seclusion, those fine re- 
searches which ^adorned iho close of his philosophical career. 
The results of these labours were given in his ‘‘ Rechcrches 
snr /i .v Lois dc which apj>care(l in 1801, and in his 

Essal de Statiqm Chimique^'^ which was published in 1803, 
in *jl vols. 8vo 

While our author was thus extending the boundaries of che- 
mistry, by his own i>nmediate labours, his rank in socnety, and 
his means of liberality, enabled him to become an active patron 
of scientific men. At the village of Arcueil, distinguished as 
the residence of that illustrious individual the Marquis Laplace, 
Berthollet established, in 1806, the Society of Arcueil^ wliich 
met in his own house, where lie formed a cabinet of physical 
instruments fur the use of its mcmlxTS. This Stxriety consisted 
of tlie Marejuis Laplace, ('ount Berthollet, M. Biot, M. Hinn- 
l)oldt, Af. Thenard, M. DecandoUe, M. Collet-Deseoslils, A. B. 
Iterthollct, and Malus. They ha\e published three voIume.s of 
their Memoirs, entitled Mc^imircs de Physique et de Cltimie 
de la Societc iLArcueil^^ tin* first of which appeared in 1807, the 
second i;i 1809, and the third in 1817. At the meetings of this 
Society, which tiK)k place every fifteen days, new and interesting 
experiments were rejK'atcd, memoirs upon different subjects were 
read by the members, and each of them was charged with the |x?r- 
usal of several journals or works, connected witli the particular 

f 

* Besides the works now meiiltoned, Berthollet translated Kirmafi^s Essay on 
Phlogiston^'' and added notes, in which he controverted the opinions of the English 
chemist. He w^as the author also of a preliminary dissertation and notes, which ac- 
companied lliffauk's translation of “ Or Thomson's Systan of Chmistty^" which 
appeared at Phris in 
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Bcietice which lie cultivated^ and the rcix>vt ui)ou these works 
was communicated to the Society. C^lui ejui a con^u,’' says 
Befthollet himself^ le projet de former cette reunion, y troilve, 
on voyant approdicr la fin de sa carriere, la douce satisfaction 
dc contribucr par cette pensee. aux progres dcs Sciences aux- 
c|uclle8 il s’est devoue, lieaucciup plus eflicaccment cfu'il n’au- 
roit pu Ip faii^ par les tray^3^^u’il pent encore se promettre 
de continuer.’’ 

This interesting association, kept tcJgether for a while by the 
amiable character, and the eminent talents of its founder, seems 
to have speedily declined, and probably owed its dcclensioif to 
that dreadful event, which deprived Bcrthollet of his only son, 
and the association of one of its most eminent members. Tin* 
death of A. B. Berthollet, by his own hands, could not fail to 
throw a shade over an institution so closely associated with his af- 
flicted family. The writer of this hasty sketch had the high satis- 
faction of meeting with Count Berthollet, at the country-house ol‘ 
his friend and neighbour the Marquis I.aplacc at Arciicil, and will 
never forget the intelligence and benignity of this interesting man. 
Tlie late celebrated Mr Watt, with whom he kcj>t up a constant 
intercourse, entertained for him the purest friendship, and' we 
have often li.stcned with delight to the sentiments of res|K*ct and 
affection which he always expressed for the French chemist. 

At the advanced age of seventy-four, tJiis eminent man suf- 
fered much from a number of boils, followed by an abscess 
of uncommon magnitude, which occasioned great suffbring. 
A fever, however, which ensueil, carried him off, after three* 
days ccmtimiancc, on the 6th November 185^2, the same year 
in which the Sciences were deprived of Hcnschel, Haiiy, and 
Dolambrc. M. Berthollet left iKdiiiid him an aged widow, wlio 
had. devoted her life to ensure the happiness and tranquillity of 
her huslHind. 

Although M. Berthollet had iledicatcd his fife to .science, yet 
he bad a great taste for literature, ami, like his friend Mr Watt, 
he perused the principal literary works of the day. From his 
early life he had a great passion for theatrical amusements, 
which continued to afford him jileasure, even In his latest years. 
M. Berthollet was a member (►fmost of the s^cientiflc inslitutioirs 
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of Europe, who were proud to enrol such a name in -.the list 
tiicir members. We look forward, with high expectatioflB^^o the 
nlenwM? ipf his life, whiclr may soon be expected fr<Htt tfae^ 
quent pen of Baron Cuvier. 


^ 

Art. ll.^Account of j^|>tain^!^ioi)G son's Jcmniey to the 

Source tyf the Jumnay and qfilu: Snow Ejpcavatiom at Jwnn 

notrxyforvved by the Steam of Hot Sprhigs ♦. 

• 

I S 1 IA 1 .L now proceed to give some account of the course of 
the river Juimia, witliin the rnountuns, and of its sprii^ at Jum- 
notri, which I also visited Uiis year. In tlie maps puUished 
ten years ago, the Jumna is laul down as having a very long 
course from the latitude of 34^”. It was not known, until the 
year 1814, that the Jumna, projierly so called, was a coropata* 
lively small river alwve its junction with the Tonse in the Dim, 
and I believe the existence of the latter river, tliough fully 
treble the size of the Jumna, was unknown to Europeans. 

“ The junction of the Tonse and Jumna takes place at the 
NW. cud of the D&n valley, in Lat. 30° 30', where the laige 
river loses its name in that of the small one, and tlie umted 
stream is called tlie Jumna. The course of the Jumna finom 
Jwnnotri, which is in Lat. 30° SSy, is generally south 50° 
west. It is fordable almvc the confluence, but tlie Tonse is 
not. Not having yet visited the sources of the Tonse, I am 
not certain whether it rises within tlie Uimaku^a, as the Dhiigi- 
ralki docs, or at its SW., or exterior base, like the Jumna; but 
the latter I believe to lx; the case. I apprehend that three 
considerable strcam.s, which, like the Jamwh originate from tlic 
south faces of the Himalaya, in the distiicts of Barasa, Leuio- 
toari, and Dcodara Kowatra, join to form the Tonse ; and it 
reives a considerable accession of water from the Paber river, 
whicli I imagine to be c({ual in size to any of the three obovo- 
mentioned feeders. Respecting them,. I have at |H-cscnt mily 
native information' to guide me, but of the Paber I can speak 
with more confidence; for, when in June 1816, I penetrated 

* AbrWgcd from the Asiatic /fcAcartAfs, vol, xiv. p. 128. 
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within the Himalaya^ by the ciourse of the Setlejy I found that 
the north bases of many of the snowy peaks, seen from the 
plains of Hindustan^ were washed by that river ; its ©durse, hi 
the province of Kimaur^ in I^at. 31° 31', and Long^ 78* 18', 
being from east 25 S. to 25 to^o the N. of west. In ^his posi- 
Uon, the Setlej is bounded both to the N. and S. byihigh and . 
rugged snowy mountains, which ntany toiTents descend, 
and increase its bulk. Leaving tfett^Jeft bank, and bed of the 
river, I ascended the snowy range, of wliich it w^ashes the north 
base, and crossed over it on the 21st June 1816, at 40 minutes 
pastil o’clock in the forenoon, during a heavy fall of hnbw, 
being the first European who effected a passage over the grand 
Himalaya ridge in that direction. 

On surmounting the crest of the pass, I found that the lu- 
dravati river, whicli is a principal branch of the Paber, origi- 
nated from the snows, on which I descended, on the SW., oi- 
hither side of the ridge ; and I followed its ihaniu^l to the plaen 
where it joins the Paher^ which river must ha\e its beginning, 
in like manner, on the .same side of ihv ridge, as I was informed 
by the people of the country it had, and I am nearly certain it 
is the case; and it is most probable, tl)at all the streams which 
form the Tome^ do, in like manner, descend from the south- 
west side of the fronting snowy range, the uorih-easl !)ase of 
which is washed by the Setlej^ as above inciutioiiod. 

The route from the confluence ol‘ the Jinnna with the 
Tonse^ in the is thus : — to Cah't four miles, — a large vil- 

lage immediately within the mountain of Janmar^ of wlfich dis- 
trict it is esteemed the c«^pital. It is situated between two liigh 
and steep mountains, and on the Omla^ a small river which join.s 
the Coiki is a phice of some little trade, as the pi ople 

of the neighbouring mountains bring to it their prmluctions, and 
exchange them for cash to pay their rentKS, and a very small 
quantity of the produce of the plains. Oir the inarch, the 
Jumna is forded above its confluence with tlie Cc^ir- 

riage cattle may go to Cahij but further witliln the mountains 
every article is carried on men’s hacks. Latitude of Cahi 
80° SI' 24". 

“ CaJsi to Bairat /7w^.~Toial distance 24,511 paces. (5000 
paces of exceedingly steep ascent of the moiintaln, on the left hank 
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of tfie Omla; — 2600 easier, to the village of Khuny on the 
ridgi^; remainder, along the mountaiifs side, with occasional as- 
tients aitd descents, to the foot of the peak of Birat, which rises 
conicallj alx3ve the ridge ; — 1800 paces f)f the steep ascent up 
it to thd^ fort, which is a small (fciible inclosiire. It was aban- 
doned the Gorchn garrison, on the approach of a force lui- 
<ler ('oloijel (.’arpenter. 

The height of Binit rfixwe Seharanpur^ (which is visible 
(rom it), is 0508 feet ; it commands a noble view of the snowy 
mountains, and the various intermediate rangt^s, as well as of 
the Dun valley., and the plains on both sides of the Jimna. 

‘‘ Invalids from the plains, recpiiring a change of climate, n»ay 
tind it at Bhat, In the winter, the fort is almost buried in 
snow, which nnnains in shady places, and on the northern side 
oi the pc':!!;, till the beginning of April ; but snow seldom falls 
later than the last week of Marcl), at which season, while I was 
in the fort, there was a shower w'hich covered the ground to the 
dejith of 2 inches : the jx'ak is a Iwre slaty rock, with some 
t]uartz intermixed. 

29/// March 1817. — Birni to Murlang. — Total distance 

4 miles (> tinlongs. — 2 miles 5 furlongs,, narrow path along the 
mountain's side, then a steep descent of 2 miles 1 furlong to Mur- 
lang^ a small village in a glen, on the Sifgad rivulet, wdiich falls 
into the Jumnu thnv miles to the east. No grain here. Lat, 
observed .‘iO iW Thennometer al noon 78'.. It was yester- 
day, at no(»n, at Birat^ 50^. 

WiUh March. — Murlaiig to Coi'ha. — Total distance 9 miles 

5 furlongs. Proceed 2| miles dowm the bed of the Silgad to 

the Jinnna^ — then leave it, and cross a ridge, and go up the 
bed of the to the confluence of the Ciiw/t river, which 

joins it from the Kcinach peak to the w est. That river is about 
(50 feet wide, and 1 J and 2 feet deep. T^he Jumm is 90 feet 
wide, 3 to 5 fedt deep, rapid, and not fordable. The rest of 
nhe path is a long ascent of the mountain, al)ovc the inght bank 
of iho Jumna to* Caffia^ a village of ten houses, abo\'e3000 feci 
al)ove the levil of the river. A fatiguing march, — heavy rain. 
— No grain here, 

“ 31.?^ March: — Cofha to iMcka Mamhl — I'otal distance 
8 mile-s 7 furlongs.— For 6 miles 7 furlong.**, (ho path lies gene- 
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rally along the side of the mountain, with occasional strong 
ascents ami descents ; 1 mile 5 furlongs of very stec'p descent 
into a dell, the rest lighter descent, flat and ascent frtsj^ii a nVu- 
Ict to LaJclia Ma^uJal^ on the right bank of the Jn'i^ina^ and 
about 800 feet above it. J 

“ LaWha Mandal is a place of some celebrity, h Hindu 
story, as^ having been on^f the tcmjx)rary residences t)f* the 
Pandus ; and tradition s4ys, that^formerly tliere was a great 
number of statues and temples here ; but 1 imagine the greater 
part to have been buried by the slip of the side ol‘ the mountain, 
at the foot of which it is situated. Several pieces of cornibes, 
entablatures, and other ornamental fragments of buildings, arc 
seen projecting above the soil, w^hich buries the remainder ; they 
are of black stone, and the carving of the ornaments is very well 
executed. There are iilso two statues of IbiiAf and Abjun, of 
the size of life, which are half buried in the soil ; and a prodigi- 
ous number of small idols arc dc}x»slted in a little temple, wliich 
is the only one now remaining, and which does not appear to be 
of any remote antiquity. The ignorant Brahman could give 
no account of the builder ; he declared, as they all do, when 
consulted on such subjects, that it is not of human workman- 
ship, but w^as built bylBhim, countless ages ago. 

“ It does not appear that pilgrims now rc‘sort here ; the 
place is nearly desolate ; it is surrounded by liigh rocky peaks, 
and may have been chosen as a fit scat for gloomy and recluse 
superstition. 

Within the temple, there is a large slab of Wuc stone, in- 
scribed with Hindu characters; I cleaned it, and took oft* a re- 
versed hnj>ression, as well as circumstances would allow, and sent 
it to Colonel Mackenzie. Lat. of Laklia Mandal 30” 43' 24." 

LaBha Mandal to Bcncaulk — Distance 3 miles 5 furlongs. 
Gradual descent miles to the Ricnar river, which is tlie 
boundary between Sirmorj and the Rezmm district of GurhxmL 
It has a course of about 10 miles from the NW., and joins tla* 
Jumna here. From the river, a very strong ascent of mile 
up tl|p mountain, to a crcnt called Gcnda Ghat ; ;three obliquing 
to Bancaxdiy a village of twenty houses, with a temple ;~it is on 
the mountain’s side, mid about 3000 feel above the Jumna, 
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No giaii) to be bad here, as sd other places. 1 planted |)ota- 
t<x;$. llainy weather ; — ^iio latitude. 

" iApril XSn. ^Bamatdt to Pamiii — Total distance 

1 1 miles/l. furlong by the wheel ; in paces 23,108.— To the bed 
of the Ji^va 3 miles 3 furlongs, mostly oblique descent, though 
steep in yi>i!ie places alxive the right bank of tlic river. Here 
arc very higli and sleep prccipicesi^rom which large blocks of 
granite have fallen into thc^ bed of\hc river, which forces its 
way through and over those obstructions with much violence 
and noise. After passing over the rocks by the river side for 
halt a mile, we leave it, and climb the right bank, by an ck- 
ceeding steep a.scent, to the Tocni Ghdti^ which overhangs the 
stream, and is about 1000 feet above it Hence, descend a mile 
to the Camaulda. river ; cross it on trunks of trees laid across, a 
little alM)vc its junction with the Jumna. 

T'hc Camiulda is the largest river which the Jumjia receives 
al)ovc the confluence of the Tansc ; its cx>urse is from N. lO’ 
west, down the lidma Sernt district, which is a small valley, and 
is re]K)rted to be in some places a nulo wide, but it is now over- 
run with jungles^ full of wild btHists, The Cammdda, now 
swollen l)y the rain, is about 70 fc*ct wide, and 2 J feet deep, and 
very raj)id. Iimncdiately on crossing it, the country up the 
Jumna assumes a more pleasing appearance; the mountains 
whicli bound it, though very lofty, do not rise so abruptly, and 
several small villfigcs arc seen on their lower slupcwS. On the 
right bank of the river, there is a slip of level ground 300 to 500 
yards wide. The summits of the mountains ai*c covered by 
cedars and other pines, and the snow yet lies on them. Pro- 
ceed by the river side to Paunti^ a village of twenty houses, 
pleasantly situated alx)ut 400 feet nl)ove the Jummi, The 
march was long and fatiguing, as it rained the whole way ; the 
loatled iKH>ple did not anive till after dark. At this village, I 
got supplies of grain. The country I have passed through 
fif)m CaWi is nearly deserted, on account of famine, caused by 
the emps of last year having l)een destroyed by the hail, in Oc- 
tolKjr. Aware of this circumstance, I have brought grain with 
me from Caht^ and subsislcd my fijilowers with it. Latitude 
of i^annti 30'^ iH' 08 
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6th April \SVt.-^Paunti to Gira. — Total distance 7 miles 
1 5 fiirlong~2 J niilcvS parallel to the Jmrnia^ and descend to its 
bed, where the stream from the Banaul glen joins it Leave 
the Jumna, and proceed three miles NW. up the BaiH^ul river. 
Then ascend the south face 6f the mountain to Girai, a village 
of ten large houses pleasantly situated, and sheltered from the , 
northern blasts. This di^iet of Banaul is about seven niilcN 
in length ; the N W. ena is closed by a high nxiky mountain, 
where the stream arises which waters tlie bottom of the glen. — 
Several villages arc seen placed in advantageous situations on 
the sides of the mountains, the soil of which is fertile; wixid, 
water, and grain are abundant. 

As I learnt that much snow yet remained on my route for- 
ward, I halted here some days to give it time to melt, and to 
refresh my people, who were harassed by the journey from Cahi, 
for it had rained every day, and they had bc?en sparingly and 
ill fed, and also to take the rates of my chronometers, 

“ Vith April 1817.-— Giro to 77/awrm.—Total distance 8 
miles. Down the N. side of the glen, and pass through the vil- 
lages of Bisat and Devali, to Dakiut, a large village, 4 miles 6 
furlongs. Proceed parallel to the Jumna, but above it 1 mile 
6 furlongs, and descend to the Badal river, which comes from 
a glen similar to that of Banal, but is longer, and contams more 
apd larger villages. 

The river joins the Jumna here ; it comes from the Ci-dara 
Canta, a large mountain covered with snow, and its course is 
from N. 16® west; breadth about 4() feet, depth 1 J and 2 feet. 
Proceed 1 5 miles furtlier to Th&nno, a small village, 400 feet 
above the right bank of the Jumna, 

The road to-day chiefly on a gradual descent ; path good 
and pleasant. The Jumnotri snowy peaks, seen up the river, 
have a noble appearance ; the eastern peak bears 66® IT NE. ; — 
its altitude 8® 16'. Thanno appears to be 4083 feet above the 
level of Seharanpur. Latitude observed SO® 12". '' 

April 1817.— TAawio to Catnaur, — Total distance 4 
miles 2 furlongs. Steep descent to the and cross it on 

a sangha, wbidi consists of three small .spars and some twigs 
bound together, and laid across in the manner of a hurdle.<i— 
The smigha is in two {portions, being laid from rock to rock ; 
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^ ohe is nine paces in length, and the other seven, the breadth ot' 

\ the river being about 40 feet; but it U deep, being confined be- 
tween tlit^, rocks, through which it falls like a cataract. The 
water nearly touches the bridge, which is a bad one. Some of 
my goatsVell through it, and wer^ drowned. Above this place • 
) the bed /Of the Jumna is much inclined ; the stream bounds 
from rock to rock, and, for the moiS'^part, is a series -of small 
cataracts. 

A mile l)eyoiul the Sanglm^ cross the Silba^ a small river 
from the glen of that name, and proceed to Catnaur^ a small 
village 500 feet alKJve the loft hank of the Jumna : up the Silba 
glen is a convenient pass over the ridge which sc{>arates the 
Ganges and Jumna, 

“ The path to-day chiefly ascent aiul descent, and very rough 
aa<l steej) in most places ; and hence, forward, the features of the 
mountains l)ear a harslrer appearance, there being generally mu- 
ral precipices rising from the l>cd of the Jumna to tlie height of 
1500 to 2000 feet, either on one .side or the other. The sum- 
mits of the mountains all round arc deep in snow. A stream 
from a peak called Dallia Curmiy joins the Jumna here, from 
the SE. Latitude observed, 30^ 51' 

“ As no grain was to be had here, I was obliged to march, 
in the aftmioon, to a very large village called Paliy situate up a 
wild glen ; this was a g<)()d deal out of my route. The inhabi- 
tants of Pdliy and the neighbouring villages, have been noted for 
a rebellious spirit against both the GurJiwd and Gorclta govern- 
ments. They had cut off* several jiartics of the Rajahs troops, 
and surprised and destroyed a complete company of GorcliaSy 
several years ago, for w^liich they were punished by a force sent 
against them, under the bmve chief ffhacti T^hdpa, On my 
arrival, they refused to sell me supplies, and I expeetedgto have 
had tmuble. However, towards evening, we came to a better 
understanding, arid I got abundance of grain. The village con- 
silts of about fifty large houses; the inhabitants are stout and 
hard featured, and the women generally have l^ht complexions, 
and agreeable countenances. In the morning, I went down the 
glen miles, and then along the right bank of the Jumna^ but 
high above it, by a difficult and very un{ffeasaDt pathway 
hanging it. In one place, I was obliged to go with great cau- 
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tion, and bare fiK)twl, for a false step would be fatal. The pi't- 
cipices on the opposite side of the river arc (juite perpcpdl^idar, f 
ahd on this, exceedingly steep. After jrassing the ’l^>rst part, 
descend to (^ha G%ur^ a hamlet of three huts only, iraa dismal 
^tuation, at the foot of steep'and lofty cliffs, — the roc/ks hurled 
from which, by the earthquake of 1803, burial a Smaft fort and » 
village, which once stood h/rc : — dreadful mementos are seen in 
these mountains of the effms of thdt catastrophe. Under Ofhn 
Chir^ a stream falls into the Jumna^ and several cataracts are 
seen falling among the surrounding precipices. There arc s^>mc 
hot springs at the bed of the Jumna^ which is 400 feet below the 
hamlet. Latitude observed, 30' 54' 47''. 

‘‘ 15^4 April 1817.— -Q/Aa Gur to Tfana.— -Total distance 
4 miles 5 furlongs.— In paces 91 ,81 5. 2655 paces along the 
mountain's side, and descent to the Jumna. Cross it on a 
sangha of two small spars. Its length 20 feet, breadth al)ont 

feet. The river rushes with great violence under the sangha, 
and nearly touches it. The general breadth of the stream is 
greater, but it is here confined between two rocks. 1200 patvs 
by the margin of the river ; the re.st, for the most part, ascent, 
and, in some places, very steep and rugged. 

** Rmia is a small village of 16 houses, about 800 feet above 
the left bank of the river, on the slope of the mountain the 
general lower line of snow on it does not appear to be more than 
1000 feet above the village. The op|)ositc bank of the river is 
composed of yellow granite precipices, rising murally from the 
stream to the bright of about 2500 feet, or more. The courses 
of the. rock are disposed almost horizontally, as high as 1000 feet 
above the river ; but, towards the summits, they appear to in- 
cline in an angle of about 35^, the apex bring to the south-west. 
Heavy atorms of hail and thunder. 

** Wth April 1817. — to — Distance 7839 

paces. Ascents tmd descents to the small village of BM, 2366 
paees ; 684 paces further descent to the Bwha Ganga river, 
iirilich has a course of about 8 miles froin the shows to the right ; 
it is in two streams, each 8 paces wide, and 18 inches deep, and 
joins the Jwmna ; 1460 paces of excealingly steep ascent ; the 
remainder, ascents and descents, and difficult road. Cross'the 
Jmrna on a sangha, and also the BannSisa river, which is about 
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iJlo-thircls of its size, and joins it here. Ascent to dann&say a 
small >;illagC 5 at the foot of a rocky mountain, a fall from wliich, 
last year, ^destroyed half the village/ Angle of altitude of the 
mountairf 40" 56'. Among tlie cliffs, and on the summit, I ob- 
served, wjtli a telesc:o|}e, many of a species of animal, peculiar to* 

, these elevated regions : it is called Pheir ; and, as a mountaineer 
in ray service succeeded, after many U>iIsome ciiaccs, iir shooting 
one of them, I can give a dc^ription of its dimensions. 

Ft. Im 

Length, from the tip of the no&e to end of the tail ; the length I ^ ^ 

* of the face being 1 1 inches, and of the tail 3 incheg, i 
Height firom shoulder to toe, - * - 3 3^ 

Girth at the chest, - . . - 211^ 

Ditto at the loins, - - - - 2 4* * 

l.ength of the hair at the shoulders 3 inches ; but, on the other ^wts 
of the body, it is short. 

‘‘ I preserved the skin and the bones of the liead and horns, 
and pix\stmted them to the Most Noble tlie Governor General, 
wlio, I believe, sent them to Sir Joseph Banks* 

“ The face of tlie animal, which was a male, resembles that 
of the Nil Gao. The horns arc large, the lower part of lliem 
stands nearly erect from the forehead, but the upper half bends 
backward. The hoofs are cloven. The colour is that of a camel or 
bon, and the long hair about the Shoulders and neck somewhat 
resembles a lion's mane. The flesh appeared coarse, and an un- 
pleasant musky smell exhaled from it. The Ilinduftanh w'ouid 
not touch it, but the Gorclia sipahisj and mountaineer Coolie^^ 
ate it witli avidity. It is remarkably that those people 'will not 
eat mutton. The Pheir is a gregarious animal, and appears to 
subsist on the short herliage at the edge of die snow.*— The 
cbace of it, in its haunts on the cliffs and precipices, is most dif- 
ficult and dangerous ; but, in the depth of winter, when the 
snow, drives them down to the villages, the people hunt and kill 
them more easily.* 

In this neigliJbourbood, springs of hot waler mre very nu* 
merous ; they are seen bubbling up among the rocks in varkma 
places near the rivers. The heat of the water is too great.ia 
bear the hand in it for many moments; but, liavtng broken my 
long-scaled thernioineter, I could not ascertain its precise tern* 
perature. The water has little, if my taste. About half a 
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mile above its junction with tlie Jumna^ the Bcmnam river 
from a precipice oi’ yellow and rose coloured granite, of‘ J^O or 
90 feet high, in a noble cascade. The breadth of tlicv^eamls " 
about 15 feet, and it falls into a deep basin, which itYas worn 
•in the rock, with much noise. ' 

This stream is caused by the melting of the snot\s on the 
heights, above. 

“ From the village, twofof the Jf^mnotri peaks a[)pear tower- 
ing above the clouds, with sublime effect. Angle of altitude, 
(taken by reftection in mercury), of the east peak 15" 45", 

ofthe w^tl7"l(y 10". 

“ 16th April 1817.-— situated in Long. 13' 47", 
Lat. 30" 55' 

‘‘ 17th April, 1817. — Bannasa to CurmlL — Thonnometcr at 
sunrise 38". 

‘‘ Descend to the Jumna^ and cross it on a plank 124 
long, and again on a plank of 10 feet *, — depth of the water 2 J 
feet. Beds of frozen snow extend to the margin of the stream. 
A most lalxirious and steep ascent of 675 paces, whence we gra- 
dually descend, and cross the Jumna on a small Sangha^ 
where it receives the Imri rivulet from the snow, whence it ori- 
ginates, about IJ mile to the end. It is less than the Jumna^ 
which is now reduced to the rank of a rivulet Strong ascent to 
the river of Cursali, Total distance 4978 paces. 

The village of Cursali contains dl)out 25 substantial houses, 
and is situated at the immediate feet of the Jumriotri snowy 
peaks ; but they are not visible, as the near and steep part of the 
base obstructs the view. The situation of Cursali is very pe- 
culiar, and one will hardly suppose that people should clKX)se to 
live in such a remote and cold place. It is the latter end of April, 
and yet, daily slight showers of snow fall, and the remmns of 
drifts yet lie in shaded places in the village. By the sides of 
the InmmA Jwnrn^ there are several spots of flat ground, on 
which the inhabitants cultivate grain enough for their subsist- 
eiK^. To the west, north, and east, this little secluded place is 
bounded by the lofty cliffs of the Himalaya ; and to the south, 
it is sheltered by a mountain, the north face of which is not so 
steep, and it is clothed with trees. All those are at present deep 
in snow, which reaches down to the level of the two streams 
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Jjet 1 ‘found the place by no means an uncomfortable abode, for 
the heights near it shelter it frcmi the violence of the winds. 
The suu»is pleasantly wUrm in the middle of the day, and the 
progi-ess.of vegetation is rapid, in proportion to the length *of 
the wintiJ^r. The rocky and moyty defile called the Jummtri^^ 
where the Jumna originates, is seen in the direction of N. 42^ 
cast. Distant 3 miles. Latitude of Cursali S(f 67' 19''.’’ 

On the 21 St April, Cajgtain Hodj^son went from Cursali to 
Jiimnotri, a distance of 2 miles 7 furlongs. He ascended, at 
lihairo-Ghati^ the steepest ascent he ever met with, by cutting 
steps in the? snow with spades. He then descended a steep 
piith, by steps cut in the snow, to the Jumna, where a cascade 
i)f the stream cuts through the snow, and falls from a rock 
about 50 feet higli. l^xcepting where the stream is visible for 
a lew yards, through a hole in the snow, the snow-bed is about 
100 yards wide, and bounded by high precipices, from which 
masses of roc k of 40 feet in length have recently fallen. 

** At Jumnotn,, the snow, which a>vers and conceals the stream, 
is aboul 60 yards wide, and is bounded to the right and left by 
mural precipices of granite; it is 40 feet inches thick, and 
has fallen from the precipices above. In front, at tlie distance 
of about 500 yards, part of the bavsc of the great Jtnrvnotrt 
mountain rises abruptly, cased in snow and ice, and shutting up 
and totally terminating the head of this defile, in which the 
Jumna originates. I was able to measure the tliickness of the 
bed of sno\v over thcsimim very exactly, by mean^ of a plumb 
line let down through one of the holes in it, which are caused 
by the steam of a great number of boiling springs which are at 
the Ixjrder of the Jumna. The snow is very solid, and hard 
frozen ; but we found means to descend through it to the Juinna^ 
by an exceedingly steep and narrow dark hole made by tlie 
steam, and witnessed a very extraordinary scene, for which 1 
was indebted to ihg earlincss of the season, and the unusual quan- 
tity of snow wliich has fallen this year. When I got footing at 
the stream, (here oply a large pace wide), it ivas ^me time be- 
fore I could discern any thing, on account of the darkness of the 
place, made more so J>y the thick steam ; but having some white 
lights with me, I fired them, and, by their glare, was ab}e to sejf 
vor. IK. NO. 17. jrrv 18S8. a 
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and admire the curious domes of snow over head ; the6e arc; 
caused by the hot steam melting the snow over it. Some 6f , 
these excavations are very spacious, resembling vault^ roofs of 
marble ; and the snow, as it melts, fiJls in showers, ^ke heavy 
rain, to the stream which i^ppears to owe its origin p a great 
* measure to these supplies. Having only a short-scalo J thermo- 
meter with me, I' could not ascertain the precise heat of the * 
spring, but it was too hot>o keep the finger in it for more than 
two seconds, and must be near the%oiling point. Rice boiled 
in it but imperfectly. The ri«nge of springs is very extensive, 
but I could not visit them all, as the rest are in dark rcc<;sses 
and snow caverns. The water of them rises up with g!*oai 
ebullition through crevices of the granite rock, and dejxwits a 
ferruginous sediment, of which I collected some. It is tasteless, 
and I did not perceive any peculiar smell. Hot springs are 
frequent in the Himalaya : perhaj>s they may be a provision of 
nature, to ensure a supply of water to the heads of the rivers in 
the winter season, when the sun can have little or no power ot 
melting the snowrs in those deep defiles. 

From near this place, the line of the course of the Jumna is 
perceptible downward to near LaUha Mandal^ and is 55'" 40' 
S<iW. From the place called Bkairo Ghati, the bed of die river 
is overimd with snow to the depth of from 15 to 40 feet, except 
at One or two places,- where it shews itself through deep holes in 
tlie snow. 

The snow bed is bounded to tlie riglit and left by mural pre- 
cipices of light coloured granite* On scmie ledges there is a 
.sprinkling of soil, where the Hluypatra bushes grow. U'he end 
of this dell or defile is closed^ as before observed, by part oi‘ the 
base of the great snowy mountmn of Jumnoiri^ anil which is 
visible from^the plains. The altitude of the part of the moun- 
tain, viable, is 89° 48'; but hi^er parts ore concealixl by the 
lower and nearer. The face of the mountain, which is visible 
to the height of about 4000 feet^ is entirely cased in snow rad 
ice, and very steep. The foot of the base is distant from the 
hot springs a^iout 600 yards, and immediately where the ascent 
becomes Abrupt, a small rill is seen faUing from a rock, which 
projects from Uic snow** It m about 8 feet wide, and shallow^, be- 
ing only a slioWer of spray produced by the snow now thawing 
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the lays at noon, Alxiv'e that, no water whatever is 
^en. If there were any, it would be visible, as the whole steep 
base of the nioimtain is exjK>sed to view, directly in front ; con« 
sequent ly, the abqve rill is the most remote source of the Jumne^, 
At the present season, it was not jx>ssible to go to it, as the 
snow-bed was further on impassable, being intersected by rents 
and chasms, caused by the falling in of tlie snow, as it melts by 
the steam of the boiling springs below it. 

Mere, then, is the head df the Jumna^ on the S.W. side of the 
grand Himalaya ridge, differing from the GangeSj inasmuch as 
thijt river has the upper j)art of its course within tlie Himalaya^ 
flowing to till* soulli of east to the north of west ; and it is only 
from SiuHtij where it pierces through the Himalaya^ that it as- 
sumes a cour.sc of about south SO"" West” 

The fall of the Jumna^ from Jumnotri to the Dun^ is very 
c.^mside^lhJe. The lieight of Jumnotri aliove the sea is about 
10,48<) feel. The latitude of the hot springs is 30’ 58' 52" ; and 
that of the small hill, which is the head of the Jumna^ is 30'’ 

m 

Ifaving finished my observations by two o'clock, I set out to 
roturi). The heat of the sun had then began to melt the snow on 
tiu* cliffs on both sides, un<l many rocks and lumps of siiow' were 
falling ih)\vn : this oIJiged us to run with all speed down the 
oiiow-bed, lo get out of llie way of these missiles. Several of 
the people Jiad narrow escapes from the falling fragments, but 
no om* was struck. 

'J'he inhabitants of Cursnlf say, that it is seventeen years 
since they had so severe a winter as the last.~At Jumnotri^ the 
inclination of the granite rock is from 43’ to 45’ from the hori* 
zon. The a})ox being to the S.W* or towards the plains. 

As the season was not sufficiently advanced to allow of my 
passing to the Ganges by the Chid or Ctlsaum mountains, bodi 
of which are at present impassable from tlie depth of snow on 
them, I returned to Catmitr^ and going up tlie Shialba glen, 
crossed the ridge, which divides the two rivers at the Jaekeni 
Ghdtf and desccndi?d by Bauna^ to BarohaU from whence I 
preweeded up the Ganges to UcitaU and continued my route 
beyond Gangotri^ as before mentioned ” 

b2 
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Art. III.— Oft Peiryhctmii^ or Fossil Organic Remains, 
Baron Alexander Humdoldt. 

()f the various proofs of the identity of fomjations in die most 
distant regions of the globe, one of the most striking4 and for 
which we are indebted to the assistance of zoology, is .the iden- 
tity of the organic bodies contained in strata having a similar 
geological position. The researches which lead to this kind of 
proofs, have exercised m skill oi^the learned, since Messrs 
De Lamarck and Defrance began to determine the fossil 
shells of the neighbourhood of Paris, and since Messrs Cuvier 
and Bhirigniaii: published their memorable works on die fossil 
bones and tertiary formations. As the greater ixirtion of the 
formations which compose the crust of our planet contmn no 
organic remains, and as these remains are of very rare occur- 
rence in the transition formations, and are often broken and 
difficult to detach from the rock in the older secondai'y forma- 
tions, the study of fossil orgaruc bodies comprehends but a small 
part of geognosy,— a part, however, very worthy of the attention 
of the philosopher. The problems which present themselves in 
this depd^rtment, are numerous: They bear relation to the geogra- 
phy of animals, whose races are extinct, and which, for this rea- 
son, already belong to the bistoi^ of our planet : They render 
necessary the discussion of the zoological characters, by which wt' 
would distinguish^ the different formations. To remain iiuthful 
to the plan which I have proposed to myself, of only consider- 
ing the various objects in the most general way, I shall now 
mention those questions of Geognostical Zoology^ which appear 
the most important in the present state of science, and whose 
solution has been tried, with more or less success. What are the 
Genera, and (if the state of preservation ahd degree of attach- 
ment to the rock permit a more complete determination) what 
are the Species, to which the fossU. remains may be referred.^ 
Does an exact determination of the species discover any which 
djPB idaitical with the plants and animals of the present worl^ ? 
.What are the classes, the orders, and families of organized be- 
ings, which present the greatest number of these analogies ? In 
what proportion does the number of identical genera and species 
increase, with the newness of rocks or of earthy deposits ? Is the 
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order observed in the superposition of tmnsition, secondary, ter- 
tiary, and alluvial formations, every where in harmony with ‘the 
increasing anal(^ which the types of organization present ? Do 
these types succeed each other from below upwards, passing from 
the grey-wackes and black transition limestone, through the coal 
sandstone, Alpine limestone. Jura limestone, chalk, die tertiary 
gypsum, to the fresh water and modej^ alluvial formations, in the 
same order which we have adopted in our systems of natural his- 
tory, by arran^g animals according as their structure becomes 
more complicated, and as other systems of organs are added to 
those of nutrition ? Does the distribution of fossil organic bodies 
indicate a progressive development of ratable and animal life 
upon the globe, ~a successive appearance of acotyledonous and 
monocotyledonous plants, of zoophytes, Crustacea, mollusca; 
(cephalopoda, acephala, gasteropoda), of fishes ; oviparous qua^ 
drupeds; of dicotyledonous plants; of marine mammifera and of 
terrestrial mammifera? Considering fostil organic bodies, not in 
their relation with such or such a rock in which they have been 
discovered, but simply with regard to their climacteric distribu- 
tion, is an appreciable diflTerence to be observed between the spe-* 
cies which predominate in the old and in the new continent, in the 
temperate climates, and under the torrid zone, in the northern 
and in the southern liemisphere? Is there a certain number of 
tropical species which are found every where, and which seem 
to announce, that, independently of a distribution of climates 
similar to the present, they have experienced, m the first age of 
the world, the high temperature which the cracked crust of the 
globe, strongly heated in it3 interior, had g^ven to the ambient 
atmosphere ? Can the ftesh«water shells distinguished with 
certmnty, by means of characters, from those of marine 

origin? Is die dethniixiation ^ the genus suffikdbtit for this 
purpose, or are thefe not ambn^^ c^rti^ gen^ the 
spipes of which live htiOi in the sea and in nVers ? Although,* 
in some of the tertiary tricks, the fluviatile shirils occur mixed 
(for example, at the mouths cilxik^ rivem) frith the pelag^ 
shells, do we not obs^e, that Urn ilm fiate particular *de^ 
posits, charaemriring formatkms; the exmhihatimi of wk^ has ^ 
heea hitherto neglected, and whidk are of very re^^nt Otiginf 
Have fresh-water shells evm^ been discovered under the Jura 
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limestone, among reputed fluviattle fishes, in the bituminous 
slate of tile Alpine limestone ? Do idnsttcal species of petrifac- 
tions Or fossils occur in llie tome formations tn^ifierent points of 
the glote ? Arc they capable of furnishing aoolo^cal characters 
lor distinguishing tlie different fonnation>» ? Or, should it not 
rather be admitted, that iqiectca which tlie aoologlst is entitled to 
consider as identical, foll^ing the methods usually adopted, 
{penetrate across several fimnations ; *that they ore even seen in 
those which are not in immediate contact? Should not the 
sEoolo^cal characters be ukmi liotli from the total absence^ ot* 
certain spedes, and frean tbeir relative frequency or predomi- 
nance^ as well as from their constant association with o certain 
number of other species? Is it right to divide a formation, 
whose unity has been determined, from relations of position, and 
from the identity of the beds, which are equally interposed be- 
tween upper and lower strata, merely because the first of thchc 
strata contain frcsb<*water shells, while the last contain marine 
ones? Is die total absence of organic bodies in certain inns&cs 
of secondary and tertiary fenmations, a suiScienl reason for con- 
sideling these masses as particular formations, if other geognos- 
tical relations do not justify this teparation ? 

Some of these problems engaged the attention of geologists at an 
early period. Lister had already mabtained, upwards of 160 years 
ago, that each rock was characterized by different fosal shells,— 
(PhUoeopAkcd Trdns^^ Na 76, p. £S83.) With the view of pro- 
ving that the shdis of our seas and lakes are specifically different 
from fossil shells (hfndee eui genme), fee affirms, “ that the 
latter, for example^^ those of the Northamptonshire quarries, 
have all the ohoracteas of our murkeMf UMmot and trochi ; but 
that naturalists, who are npc luxuatomed^totxmte^^ themselves 
with a vague and genmol plirc^tum of things, wiH find the fos- 

from tliose of tfee present world.” 
#barly^ ki the same period, Nicolas Stenon, (Be soUdo infra 
itfkim emdemol p. % 17, 88, 63, 69, %. 80, 85,) 
^ the (primitive) ivocim outericaf to the 
existei^ Of phults and auimob upon the gpobe, and conse- 
^ ^uendy never ecmtinhmg oignme remains, and the (secondary) 
rocka superimposed upon Ae first^'and abotmding with these 
ropiatfis {fwUdi marts sM invkem imposHa)*'^ 
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He considered each bed of secondary rock ‘‘ as a sediment de- 
posited by an aqueous fluid and» expoinng a system perfectly' 
similar to that of Deluc, ** On the formation of valleys by longi- 
tudinal sinkings, and on the incKnation of beds originally all 
horizontal,'’ he admits, vdth regard to Tuscany, in the manner* 
of our modern geologists, six great epochs of nature {sex dts^ 
iinct(F EirurlaJucieSy ex pf^HnU J^fde Etruria ccilkcUt)^ ac- 
cording as the sea periodically inundated the continent, or re- 
tired Aivithin its ancient limits.’’ In those times, when the obser- 
vation of nature gave rise in Italy to the first ideas reganling 
the relative age and succession of the primitive and secoudary 
strata, zoology and geognosy could not yet be of mutual assist- 
anec, because the zoologists of those days were not acquainted 
with the rocks, and the geognosts were entirely strangers to tlie 
natural history of animals* Naturalists confined themselves to 
vague perceptions; they regarded as specifically identical all 
tJiat presented any analogy of form ; but, at the same time, and 
tins was a step made in the true rood, they were attentive to 
the fossils found in such or such rocks. Hence the denomina- 
tions limestone rciih graphites, limestone witih trochiieSf slates 
withjh^ns, and slates te&Ji trUebiteSy (Grypbiten und Trochiten- 
Kalk, Krautcr und Tiilobiten-Schiefer), were long ago em- * 
ployed by the mineralogists of Germany. The determination 
of genera whose characters arc derived firom the teeth, and 
other parts of the hinge, and from the inning of the shell, is 
much more difficult in the oldest secondary rocks tliati in the 
tiTtiaiy formations, the former being in genm! harder, and ad- 
hering more closely to the body of the diefl. This difficulty 
increases, when itds at^mpted to ifistinguish the species; it be- 
comes almost insurmountable in some limestone^nCks of the 
Tranrition class, and in tbe^lfhelUimestone or muschelkalk, 
which conlaim broken shells^ GboM the zoedogical chameters 
of*a certain number nf foxtnaiitms be takeii from v&y distinct 
generk, and did the frilolfiier^anil ortlmcmtites b^ong exclu- 
sively to thc-^ traimtion formation ftfegryphitea to the alpine 
limestone (seaistem)^ tbrf^ec&fites to tte Vai^ited sandstone 
or hunter sands&ne de^l«iBrti^,‘tbe trnthttes and mytilite^,. 
to the shelUimestonc immAkstW); the teUime to the quader- " 
sandslein, the ammomtes tSsS turritelte to ihfe Jura Itmestdlke 
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and its marls, the ananchytes and qntangi to the chalk, the ceri- 
tlm to the coarse limestone » the knowledge of these genera 
would prove an easy and effectual aid in ther determination ol 
rocks: it would no longer be^requiutc to examine the super- 
\w^on of formations on the spot, for they could be distin- 
guished without stirring from one’s cabinet, by die mere exsmi- 
nadon of specifflen^. Butit is far from being the case that na- 
ture has rendered the stutfy of the sbelly masses which compose 
the crust of the earth so easy to man. The smne types of orga- 
nization are repeated at vwy different epochs. The saiuc 
genera occur in different formations. There are orthoceratites 
in the transition- limestones, the Alpine limestone^ and the 
validated sandstone; terebratuhtes in the Jura limestone and 
shell-limestone (muschelkalk) ; trilobites in the tranation clay- 
slates (thonschiefor), in tlie bituminous marl-slate, and, ac- 
cording to on excellent geoguost, M. de SchloUhcim, even 
in the Jura limestone. There are pentammites in the transi- 
tion clay-slate and the newest shelUimestone (muschelkalk). 
The amnmnites penetrate across many of the limestone and 
marl formations, from the greywackes to tlw lower beds ot the 
chalk- Trunks rf monocotyl^onous plants are found both- in 
' the red sandstone and in the marls the fretfo-water gypsum, 
formed at a period when the wmrld was already filled with mo- 
noootyledoDous vegetables. 

But at a period when naturaUsts are no longer satisfied with 
vague and uncmtmn notions, it has, been ^eoovered that the 
greater nuni]bmr,of Bmse petr if actio n s or fiasnls ^gryi^tes, tere- 
In -atnlitcii, amnKMiitea, trikibites, fro.) imbedded in difilerent for- 
mytiwrtii, are not qperifically the same; and that a great number 
of (pecks wludi have beenrietortmiifld with preoaon, vary with 
the sapmimposed rocks. The firites wli^ are observed in the 
(Qlatis), to the seefastein or Jlfituimnous marl- 
slf^, 9 Uw Jam liumum^ m the tertiary liwefttone* with cep- 
diia,of. Paris and Monte Bdea, and in the gypsum of Mont- 
distinct spesses, . partiy pdagie and partly fluviatile. 
M^tUba,Mfndud<d,fr«snlbe«J^^ that dl tiie formations 
am ebametntiaed <bjr. partioi^speriUt that the fosril-sheils of 
(Hb dndli,<nf't|ie Aell-limjtstone (maschelkalk), of the Jura 
and dpine limestone, arc ail different from' 
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each other ? 1 aui of opinion that this would be pushing the 

induction too far ; and even M. Brongniart, who was so well ac.- 
quainted with value of zoological characters, has limited 
their absolute application to casesgwhere the superposition (thb 
circumstances of* relative situation) do not oppose it. I might 
mention the ceritliia of the coarse limestone, which occur (near 
Caen) Ixfueath the chalk, .and which ^cm, like the repetition of 
the clays with lignites above and below me chalk, to shew a certain 
connection between fbrmaticnis which at first sight might be con- 
sidered entirely distinct. 1 might adduce other species of shells, 
which belong at once to several tertiary, formations, and observe, 
that sliould species, which at the< present day arc believed to be 
identical, be separated at some future time by means of charac- 
ters not readily observable, ^nd by slight shades of difiereiice, 
oven the delicacy of these distinctions would not prove too great 
an inducement to believe in the universality, otherwise so desi- 
rable, of zoological characters in geognosy* Another objection, 
taken from tbe influence exercised by climate even upon the 
{lelagic animals, appears to me more important still. Although 
the seas, from well-known physical causes, present at great 
depths tbe same temperature under the equator and in the tem- 
perate zone, we find, however, that, in the present state of our 
planet, the shells of the Tropics (among winch the univalves 
predominate, us among ttie fossil testacea) differ much from 
those of the temperate climatesi . The greater number of these 
animals live upon ree& and shoals; /whence it follows that the 
specific differmjices ora ofiEen iiansible, under the same i>aral- 
Icl, on coasts^ |4[0w^ tbe repeated 

and ext^edg so to .qlbak,. ta^pirQ<$gicHis distances, fn^ east to 
west, and frmn noi^ta soidjb^ Irom one hemisphere to tbe otfa^, 
is it not^pn>tnd3^1e^ have been dtc eompUente^ 

causevof tlie^^^^ mtr globe, tluit varbdcais 

of qbmatet ancient times as at tlm.pieseat, the 

types orgaii^ipii, an^ 

(tl^t is {}lac(4» in the 

hemwptievei, nmy have 

velop^ disdnet apeciea?,4^ thataugbr^ 

imposed beds prcsmtl of fossil, E^es v 

but sliould it be concluded after a deposit w^ 
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formed, the beings which then inliabited the surface of the globe 
were all destroyed ? ^ 

■ It is inomtcstible, that generations of dif^rent types have 
^ mecceded one another. Th^ ammonites, which scarcely occur 
among the tran^mi rocks, attain their maaimim in the strata 
which on different pmiits of the globe represent the shell-lime- * 
stone (musehelkalk) and ^ura lime^byne ; they disapfXiar in the 
upper beds of the dhalk, and abore this formation. The cchi- 
nites, which are very rare in the alpine limestone, and even in 
the shell-Kmcstone (musehelkalk), bewrac, on the contrary, tery 
common in the Jura limestone, in the chalk and the tertiary 
formations. But nothing proves to us that this succession of 
difosrent oiganic t 3 rpe 8 , this gradual destruction of genera and 
of 'iqieeies, necessarily ciwicides with the pei^ods when each for- 
mation was deposited. ** The connderation of similarity, or of 
disorepancy between oiganic remains, is not of great import- 
ance,’* says M. Beudant (yoyag^a Min. v. iii. p. (278.), when 
we compare dqmrits formed in countries very remote from each 
other ; but it is of much importance, when we compare those 
which are very near.” * 

In combating the two absoiote conduinbns which might be 
attempted to be derived from the validity of zoological charac- 
ters, I am far hrom denying the important services which the 
study of foseU bexhes tenders to get^nosy, if we consider this 
scimtee under a philosophical pc^ of view. Ocegndsy does not 
linut itself to the sealing W diagtiosdciai eharacters ; it em- 
braces the aggr^te of rriatioMS under whieb varit fomation 
may be eonriderUdt Ist, its rdatxve 'position ; Its oryc- 
tognosde consfitation (foot is to ’toy, its tAtsmkdl composition, 
ai^ the particular toode of aggregation, ntoiW or less erystaliine, 
its mdacoles) ; 8i%, The mMoAoA't/f Cerent orgarAobo- 
dies which occur imbeiMed'hl It If the sopeepHettkm df hete- 
rdgene^ nxhy masses revels to us the soecM^e' ordo of 
thrir fintnattoif, is it not ako intefestii^ to know^ statis of or- 
gHbic'Utdtae at (he different ’periods When these deposits were 
formed^ '’Can it Vs que^ioned,'tbat, cfvV a sUrMe of many 
.^thc&sandft uf square leagues (in and in aS the north ■ 

eni peat of' Germany), bio# superimposed fcarmatidns, those, 
i^Uncly, of the tranritiatt' lim 0 ftOiie,‘gtoywacke, red sandstone, 
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zech&tein with •lutuaiinoiM marl-slate, (moriatiferous gypstbn,) 
oolitic sancUtoiMk (argillaceous gypsum,) shell Umestone ok 
muscbelkalk, ano^ite aaoclstone (quadersandstein), have beeti 
recognised as distinct, witltout having tuiy recourse, to geologicaT ^ 
characters ; but,it does not follow from thence, tftait the most mi- 
'nute.invesdgatioQctf these diaraigters, or, to speak more oorrecdy, 
t|je most intimate knowledge the petrifactions or fossils con- 

tained in each of.tjhe formations, is net mdnqiensable for present- 
ing a complete'ai^ trulj&geqgnostieid {^ure.- It is wifo the study 

of formations as with tlmt of organic beings.. Botany and zook^, ^ 

which are now oonriderod under a higher point of view, are no 
longer confined to the investigauon of some extenial- characters 
distinctive of the species ; these sciences invesUgat4 Uie whde of 
vegetable and animal oiganizaticm. The characters taken fttnn 
the forms of the shell, suffice to distinguisb the tUfferent species 
of ac^halous testacea ; but^ for all this, could the knowledge of 
the animals '^ich inhabit these shells be regarded as superflu- 
ous ? Such is die co!inexion>uf j^nomeno, and of their natu- 
ral relations, that, if some he delected, there is produced not 
only an incomplete inmge, but also a false one. 

In the case of .die’oonftnmity of',poritioDj'th«re may be iden- 
tity ai mam (that is to say^ nnneralogieal composition) and 
diversity of petrifactions, or diversity of ma» and identitywf pe- 
trifactions. The rocks and jdaoed at great horizontal dis- 
tances, between t«to idsmtical formations • ahd.y, rither belong 
to the same formadcai^ iwe of parallel fomations. In the 
former oasepthrir a^ersi con^pioritkm is rimilar; but, from the 
distance of^tlte: ^te ^ecta of efimate^ the or^mc re- 

mains .which they eoaUdn may tflfer eonsideMMy. In the other 
case, the miileride;^oal.pompo6itiois is- diiforent, but the oTgamc 
ba amdognust;'. I- am'Of' e^^ion'’ that' the words 
ide^Okal ./orsMsrietter 

mitf or noa^CMlierarity oi .imnemlegieal"oampo^km t but durt 

thqr dc^enninf^Whing with wgaidito dte Bend^ 

dons. , If i%|imtQE.|m6foBda.dia*.dM^^^^ ^ and '#^<placed 

at-griea& horizontal iffistancm( betwc<h|.= the same rorits » and y, 

have been foemtSi. beeause'diey ctmtidn the 

same fo«Hls,,andaii anslqgoas » not equally 

on tbe-other faand> that w^:^fo6rik are disdnet, the perio^* 
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of formation have been very remote fromnosjth, other. We 
may conceive that, under the same ssone, in » ontmtry of but 
litUe extent, generations animals have' sueraeded eadi otller, 
and have characterised j as Ji>y parUcular types, tiieperiodg of 
formation ; but, at great horizontal distances, b^gs of very dif- 
ferent forms, may, in different climates, have mnultaneously * 
cxxupied the surface of the (^obe, or the baan of the ocean. 
Ftirdier still, the poatioifof fi, between « and y, proves that the 
fonnadon of /3 is anterior to that of y,^d posterior to that of 
but itothing gives us the precise measure of the interval be- 
tween the epochal limits, and cHffermit isolated deposits of /S can- 
not be ^ultaneous. 

There seeniWto result frmn the facts which the zeal and saga- 
city of naturalists have -united within these few years, that, if 
we should not always expect to- find, as Lister pretended, in 
eacli different formation different or^nic remiuns,^ct that most 
commonly formations which are shewn to be distinct by their 
relative tituation and composition, contain in the most remote 
countries of die globe asfociations of entirely sinular species. 
M. Brongniart, whose labours, toother with those of other ce- 
lebrated mineralogists, have so much advanced the study of 
tubierranean conchohgy, has lately made known the striking 
analogies which certain formations of Eun^ and of North Ame- 
rica present with r^ard to fostil organic bodies. He has endea- 
vour^ to prove that a formation is sometimes so di^ised, that 
it is (Mily by its zoological characters that it can be recognised, 
(Brongmart, ifuf. NtU. dea Ciitat, FosaUet, p. Ft, fiS). In 
the study of formations, aa in all tite dettft^ve pbysiced scien- 
ces, it is the assemUage <ff many diaracfterz which should alone 
guide us in our seardl alter truth.. -The qpeofic description of 
the raoiunz of plants msd miimals cmitained in the difibreut for- 
matiems, presents us, so to qpeak, thmr Fbra of Famck Now, in 
ibe primordial, m in the {«msent world, the vegetation andHhe 
amn^, productions of different- portions of the giobe, s^f^iear to 
have’ been less cbaraeti^sed by some isolated forms of an extra- 
ordinary aifieet, than by die assoiniitioil of many forms sperifi- 
eally dilfeippt, but ana]ogoias''to'eich mher, notwithstanding 
Vhe distuice ’of die- jdaoes. On ’dkbovering a new Isind Amf 


*^I^orres Straits, it would not be easy to determine, from a smaU 
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number prdHuctions, whether this land were contiguous to 
New one of the Molucca Islands, ot to New 

Guinea. To' compare formations with relation to petrifactions, 
is to compare Fldrw and Famiaa of differ^t countries and of 
different epochs ; it is to resolve.^ problem so much the more 
complicated, that it is modified at the same time by space and ' 
»by time. > 

Among the ssoolo^cal characters applied to geognosy, tlie 
al)scnce of certain fossils oftf^ afford aff^etter characteristic than 
their presence. Thia applies particularly to the transition rocks ; 
in general there only occur in them, mai)rcpores, encrinites, trilo- 
bites, orthoceratites, and shells of the family of terebratules, 
that is to say shells of which some species, not identical but 
analogous, arc met with in very modern secondary beds ; but 
these tran^Uon rocks, are destitute of many other organic re- 
mains, which appear abundantly above the red sandstone. The 
judgment which we form regarding the absence of certain 
species, or the total absence of fossil organic bodies, may, how- 
ever, be founded upon an error which it will be of importance 
to explain here. On examining the formations which contain 
imbedded shells in a general manner, we observe that the or- 
ganic bodies are not always equally distributed in the mass ; 
Init, That strata entirely destitute of shells alternate with 
others which are provided with them ; Mhfj That, in the same 
formation, particular associations of fotsils characterize certain 
strata, which alternate with other strata having distinct fossils. 
This phenomenon, which has been long since observed, occurs in 
the sheH limestone (musobelkalk,) and in the alpine limestone 
(zechstein), which areoften separated by a bed of trochites from 
the coal sandstone^ (Bach, Beob. v. i. p. 135, 14f6, 171) ; it is 
found also in the Jura limestone, and in several tertiary format 
lions. . On examining the chalk the n^hbpurhood of Paris 
only, it might almost be tliou^t that the univalve diells are 
entifely awanting in this formation. The polythalamous unu 
valves, luiwever, the amnKHiites, as we have already mentioned, 
are very oommon in England, in the oldest beds of the chalk. 
Even in France, (coast of St Catherine near Caen), the tuface* 
oils and chloritic 'chalk, contains many fossils which are not met 
with in the white chalk. (Brongniart, Caracti^res Zool^p^ 12.) 
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As in different countries the formations arc xuk equally deve- 
loped, and shreds of formations may be and 

entire ones, those which are destitute df shelW^Ui; one region 
may present them in another. This condderj^^n is important in 
obviating the pretty general |endeucy of multiplying formations 
in too great a degree ; for when, in a particular point of the 
globe, a formation (sandstone for example) abounds in its lower* 
part with petrifactiems, while its upper part is entirely de^itutc 
of them, this absence off petrifactions or fosdls does not of itself 
justify the splitting of the deposit into two distinct formations. 
Ill the geological description dP the neighbourhood of Fari^, M. 
Brongniart has very properly united the millstones without 
shells, with those which are in a manner studded with fresh- 
water shells. 

We have seen that a formation, may, contain in different 
strata, petrifactions specifically different, but that most commonly 
some species of the lower stratum mingle with the great mass of 
heterogeneous species which occur united in the supcnmi)osed 
stratum^ When this difference relates to genera, of which smne 
are pelagic and others {leshrwater shells, the problem of tlie 
unity or indivisilnlity of a formaliou becomes still more puzzling. 
Two cases must first be distinguished, that in which some^fluvi- 
atile shells occur, mixed with a great mass of marine shells, and 
that where marine and fiuviatile shells may alternate bed by 
bed. Messrs Gilet de Laumontwd Beudant,. have made interest- 
ing observations regarding the admixture of marine and fresh- 
water productions, in one and the same bed. M. Beudant has 
proved, by ingenious experiments, how many eff the fiuviatile 
mollusca gradually habituate themselves to. live in a fluid which 
has all the saltness of the oceiU)» The same geologist has, to- 
gethm^ with Marcdi .de Serres, exanpiied certain species of 
palu^infe, which, prefming hpickish waters^ are found near our 
coasts, sometimes with pela^ shells, sometimes witli fluyiatilo 
djnea (Jaurn^ de Phye. t. Ixxxiii. p. 187 ; t. Lxxxviil p^^ll ; 
Btpiignuirt, Geogr, Min, 97, 54,. 89«) To these curious facts 
are joined i^ers, which I have published in die account of my 
Journ^ p. BOS, and v. Ji. 

p. 606),^ jmd which seem to exph^ what has formerly taken 
place upon the globe, according to what we still see taking place 
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at the'^esend day. Oo the coast of Terra Finna, between 
Cumana and^Mu ata B arcelona. 1 have seen crocodiles advwice 
far into the 8ei\ Pigafetta has made the same observatiott rer 
garding the eroeo^es of Borneo. To th£ south of the Island 
of Cuba, in the Gulph - of Xaguy, there arc lamantines in the 
sea, at n point where springs of frerii water issue in the midst ' 
* of the salt wat». When wc reflect upon these facts, we be- 
come less surprised at the mixture of some tciTestrial produc- 
tions with many others indU^utably nlarine. The second case 
which we have advested t<^ that of alternation, is never present, 

1 Ix^ieVe, in a manner so distinct as the alternation of clay-.$late 
and of black limesteme, in the same tranritum formation, or (to 
adduce a fact relative to the distribution of organic bodies) as 
the altemarion of two great marine formations, (limestone with 
ceritbia, and the sandstone of Bomainville), with two great fresh- 
water formation^ (gypsum and millstmie die plain of Mont- 
morency). The result of an attentive examination of the super- 
positions is merely this ; that there are alternating beds of gyp- 
sum and marl placed between two marine formations, and eon- ' 
toinlng at the centre ^in thdr largest mass), terrestrial and 
fresh-water productions, and towiods the upper and inferior 
limits, as wefl in the' gypsum as in the marls, marine jRoduc- 
tions. Such is tire ge^oj^cal constitution of the gypsum 
Montnufftre. The spedfic variation ’m the petrifactimu, the 
mixture observed at Pmrelaie, and the phommeiKm of alterna- 
tion which Montmartre fmesmits, are not suffident to justify the 
division of the same formMioD into fragments. The marls and 
gypsum which contdn mame shells, (No. 86. of the third 
mass), cannot be gei^iiostieaUy sepufftted timn the marls and 
gypsums wluch . eontidii ii«8b.wjtter productions. Nor have 
Messrs CuviejP and Bdaiq;;mart«'hedtaited to omudder the genera) 
mass ci these marine and fiesh-water mails and gypsums ir/dT 
one and the same S^nnatkm. These geologists have evmi dted 
dus'jmion of dtcTOatii^ beds as otie of the.clearest examples-or 
what the be intended toexpress. (Geogr. 

Miner.^ p 81^ 89, 169). tu’ &ct, diflbrimt syMems of beds 
may be oontahmd itrthe sameflxMiatdiiift : they are groups, sub- 
divirions, mr as the geogaotts of-tiie' Freybetg School expeis it,. 
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iDenibcrs uiore or less developed of tho^same fonJation^^tFreiesi- 
leben, JCupf. \\ i. p. 17. v. iii. p. 1). 

, Notwithstanding the mixture of pelagic an^nuviatile shells 
which is stMnetimes observed at the point of c^act of two forma** 
tiotts of different origin, the name of Marine Limestone^ or of 
Marine Sandetme^ may befgiven to the one of these forfnations, 
when the denomination of the rocks could only be taken from the ^ 
species which constitute the gri^atcst mass and the centre of the 
I)eds. This terminology fecallsa fslbt which bcari^ relation, so to 
speak, to geogoity, to the ancient history of our planet ; it fixes 
(and perhaps a little t(X)much) the alternation of the? fi*esh ai¥l of 
the waters. I do not dispute the utility of the denominations 
marine Ihnesixme^ ovmarine sandsiottey with regard toloc^ descrip- 
tions ; but, according to the prindiples'' which I have proposed to 
follow, in the general classificadon of formations, characterized, 
ai*cording to the place which they occupy, as terms of a series, I 
hkve deemed it necessary to avoid them with care. Are all the 
formations beneath the chalk, or even beneath the limestone, 
Vith cerithia (coai'se limestone of the basin of Paris), without ex- 
ception, marine Umeetanee and mndeimea ? or do the monitors 
and fishes of the bituminous copper-state in the alpine limestone 
of Thuringia ; the ichthyosauri of Mr Home, placed beneath the 
Oxford and Bath oolites, in the lias of England, (which, on the 
Continent, is represented by a part of the Jura lin^stone) ; the 
crocodiles of Honfieur, contained in clays, with limestone^beds 
above the oolites of Dive and Isigny limestone, and consequent- 
ly superior to the Jura lin>estone,«pdo all these prove, that there 
are already beneath the chalk, between that formation and thered 
sandstone, small fresb«*water fmmations superadded to the great 
marine Jormaiima f Dp not the coeds containing ferns, .situated 
beneath the red-sandstone and beneath the scmndivy porphyry, 
pre^pt an evident example of a very ancicut formation, not of 
marine origin ? These circumstaoees show tl^ necessity of much 
caution in the present state of science, when,^ from chararters 
purely zoological, it is attempted to divide formations, whose uni- 
ty Jias appeared confirmed by tfae^ternatio^ of tbc same beds, 
pud by other phenomena of relative positbir. (Engelhard und 
Aaumer, Gsqgri. Vers. p. lS5.f49S.): This caution is so much 
the more necessary, that, according to the testimony of a nihic- 
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ralogtsl has} long attended to this matter, M. firongniart, 

“ there exists i <'€ transition lx$tween the marine limestone, 
and the fresh gypsum which follows this limestone; and* 
that these two forinations do not present, in an abrupt maiw 
ner, the separation which is seen, in^the same places, between thc\ 
chalk and coarse limestone ; that is to say, betwcoi two marine 
formations. It cannot be doubted," adds the same observer, 
that the first beds of g3rpsum have been deporited in a liquid 
analogous to the sea, while tfie followi^ ones have been depo> 
rited in a liquid analogous to fresh water." ( Geogr. p. 168. 

and 188.) 

In announdng the motives whidi prevent me from general- 
izing a terminology founded upon the contrast between fredi- 
water productions and marine ones, I am far from disputing the 
existence of a fresh-water formation, superior to all the other ter- 
tiary formations, and which contains only bulinim, limnem, cy- 
clostomata and potamides. Recent observations have demon- 
strated, that*this fcarmation is more general thmi was at first be- 
lieved. It is a new and last term to add to the geognostical se* 
ries. We are indebted for die knowledge of this jPresh-water 
limestone, to the useful labours 't^M. Brongniart. The pheno- 
mena which the fresh-water formations present, whose existence 
was formerly known only by the tufas Thuringia, and by tiie 
Travertine of the plains of Rome, (Reuss, Gecgn. v. ii. p. 643. ; 
Buch, Getig. Seeb. v. ii. p. 31.«80.), are conformable, in the 
most satisfying manner, to the admirable laws di8covered*by M. 
Cuvier, in the porition of the bones of viviparous quadrupeds. 
(Bnmgniart, Annales da Musevm^ vol. xv p. 857.-581. ; Cu- 
vier, jRmi. swr Us Osssmeus fhssFeSf vol. i. p. 54. 

The distinction between fluvia^e and marine shells is the 
object of very delieafo inqiuries ; for it may happen, wlfeh the 
remains of organic bodies are, with difficulty, detached frcmii the 
siliceous limestone jn which they are contamod, that ampullarim 
ma;^te confounded with naticse, potamides withcerithia, and so 
fiHtli. In the family o^Conchse, the cycladesand Cjrmise, the 
venuses and lucinie, cannot be separated irith certainty, but by 
the examination of the teeth of the hinge. The wofk iriiich M. 
dc Ferussac ha^ undertaken, <m the terrestrial andflhviatile slirils, 

’ vor. tx wo. 17. .nttY 1838. c 
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will throw much light on this important su bject./ / Besidtfs, whtin a 
genus of pelagic shells is supposed tobeimilTn^e midst of a'ge* 
.nu8 of ftesli water ones, it may be asked, iftin fact, the same ge- 
neric types might not occuj| in the lakes 'and in. the seas Wo 
are already t^uainted with the example of a true fluvialile my- 
tilus. Perhaps the onipullarue and corbulse, may be found (o 
present analt^us mixtures of marine forms and of frcdh-Watei 
ones (See a Miemoir^' M,‘ Vakneiemiea, inserted in my Pe- 
eueU tTOU. df Zociogie ct d'Anatmie contpark, v. ii. p. 218). 

It results from these general conridcrations regarding the 
zool(^cal characters and examination of fossil bodies, that, not- 
withstanding the beautiful and old works of Camper, of Blu 
menboch and Sbmmering, the exact specific determination of 
spedes, and the examination of their relations with very mo- 
dem beds, was only commenced about twenty years ago. I am 
of ofnnion, that this examinarion of fossil bodies applied to all 
the other secondary and tranridon strata by geognosts, who, at 
the same rime, consult the relative situation and mineral com- 
position of rocks, far from overturning the system of funiiation-> 
already established, would rather serve to confirm it, to jicrfcct 
it, and to complete the vast {Hcture which it presents. T)ic geo- 
gnostical knowledge of formations may, without doubt, lie con- 
sidered under very different points of views, according as the 
preference is given to the superporitimi of minml masses, to 
their* composition (tliat is to say, their cliemical and mechani- 
cal analyris), or to die fossils which arc found contidned in many 
of those masses. The denominations, geognomf of situation, or 
of superposition, orpctognosHc geognosy (^iialyring die toxtuie 
of masscs),gz(^i(Xi;^ fossils, designate, I shall not say branches 
of oqjp and the same srience, but different dosses of relations which 
are attmpted to be isolated for dieir more particular examina- 
tion. This ttnify qf the science, and the vast field teltich it com- 
prehends, were mil known to Werner^ tHe creator of p^iive 
^eegnosy. AltlunigTi he (hd not poss^ the nccessaiy means for 
giving himself up to a r^imxnu detentmuW&W of fosril species, 
)m did mrt* cease, m his Icdures, to fix the attendon of his pu- 
pils upon the rc^tkms which exist between oertmn petrifactions 
and the formations of different ages. I bnve been witness of die 
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lively sati^a<y|:ii|n which he experienced, when, in 17^S, M. dc 
^Scblottheiin, 6f:lhe most distinguished geognosts of the 
Freyberg School, beg^n to make these relations the principal ob- 
ject of his investigation* Positive geognosy enriches itself with 
all the discoveries which have been made regarding the mineral 
^constitution of the globe ; it contributes the most precious mate- 
rials to another science, improperly called Theory of the Earth ; 
and which embrjfces the fir^history oi^the catastrophes of our 
planet. It reflects more light upon this science than it receives 
from it in return ; and, without calling in question the ancient fluU 
dity^or softening of all the rocky beds (a phenomenon which is 
manifested by fossil organic remains, by the crystalline aspect of 
the masses, and by the rolled pebbles or fragments imbedded in 
the transition and secondary rocks), positive geognosy does not 
pronounce on the nature of those liquids in which t}ie deposits are 
alleged to .have been formed, on those waters of granite y por- 
phyiy and gypsumy which, according to hypothetical geology, 
have successively covered the same points of the globe 


Art. IV. On certain Elecirkal Phenomena observed at Scoy 
with an account of tlw Fire (f St Elmo, 

Oi* all the dangers to which the seaman'^s life is incident, 
there is none so fearfully sublime^ when viewed at a certain dis- 
tance, or so dreadfully appalling, when under the impulse of 
immediate contact, as tliat cotnbination of meteorological and 
electrical phenom^, known Under the common name of thun- 
der and li^tning.^ In th^ dark midnight of an autumnal 
cruise, as repealed through a series of years Ujpon the soiitliCrn 
shores of France, b^ the Unremitting j^r^veiance of the British 
Fleet, these various sensations havb b^n experienced by thou- 
sands. In the midst of a numerims fleet of “^Britkih^s b^t bul- • 
waiSfs,’^ exposed on such a night to sudden squalls and bl^ng 
of wind, uncerUdii drops of nun All fetr, but 

heavy on t^ ^e' iJdp, at tihies iininanag^Ic, 

h>ll$ in the troujjh of the i^tate^ ii^~vh«a the distant tliun-* 

^ TVtunlated Humboldt’. •< BiSd CieognoMique snr le Gitement dm BoehOd 

San. Im deux Sto, P«i% 18t3. '' ’ 
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tier is heard pealing from off the land, an d th^ y h^id lightning 
discloses at every flash, the scattered fleet,~in ci^mstances sudi 
as these is beautifully exemplified tlie orderly and determined 
/resolution of the JSritish seanjan, whose precarious safety not only 
deserves, but claims, in the strongest terms, the ingenuity of ex- 
|)erimental philosophy in his behalf. r 

" Having thus briefly hinted at the extent of danger to which 
a nuui-of-wai* is liable, /ioin the tlreadfui eflects of the electric 
fluid, the mind is naturally roused to the contemplation of such 
plans or devices, as may tend in any way to counteract or pre-* 
vent llic rep(?tition of such calamitous occurrences. The only 
one, as far as is consistent with my personal cx{K*rtcncc, that 
has ever been adopted in the Navy, is that of leading a metallic 
chain of thin sliort bars, as a conductiMr, {lointed upwards at the 
track, and down by the back-stays to the waterVedge ; ancl 
every large ship is cither fitted with one of tlu?se, or may be sup- 
plied upon application. 

This apparatus is, of course, attached to the inaiiUop-g.dlant- 
masthead, as being the most lofty ; but it does not always fol- 
low, that the lightning is to strike in that direction, having 
once had the dreadful opfxntumty of witnessing, with my eyes 
fixed upon them at the moment, not loss than fifteen most valu- 
able men, all upon the Ix^wsprit and jib-boom, killed or dread- 
fully scorched^ as it were, in the twinkling of an eye.” Some 
were precipitated into the water, and others, lying dead acniss 
the IxMHxi, contimied in the posture they had assumed before the 
accident took jilacc. Tins hi^pened on board a 7^ at Port Ma- 
hon, at a time when fdl her yards were manned, ii| tlie operation 
of furling sails.^ 

It does not acemd with my readiection^ whether her conduc- 
tor was in use or not ; but if any real despondence is to be placed 
on such a contrivance, it appears probable that one only is in- 
siiiGcienL ^ 

There are, however, opposite oJahions aSy to the merit ei this 
aj^rattis, as well also as to the propriety* of ik being used at 
‘ all ; and I do not rinhember, in^pitoof repeated accidents, that 
either the Board of Admiralty, ft ^hose great seamen and com- 
manders of the Mcditetranemt'fll^t, Lords Nelson, Collingwood 
^ atid Exmouth, ever did enforce any general regulation on the 
subject. 
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A conductor at the tnaintc^-gallanUmnsUhcad, can onTy be 
looked upon a^n ogSht more powerful than the mast itself, but 
by no means calculated positively to draw within its own inflir- 
ence, every portion dl* electric matter, which may have come first ^ 
contact, or in near appulse with any other point ; and although * 
tthe masthead is almost invariably the first to suffer, yet it is 
within my own knowledge, though 1 was not actually present, 
that several men, in the act qf withdrawing their washed clothes 
from the main riggings Avere killed and scorched by the descent 
of the electric fluid. 

It would be not only curious, but useful to ascertain, if possi- 
ble, the following circumstances. 1. How many ships have been 
struck with lightning, out of a given number in a given time.^ 
2. What has been the loss of lives, the extent of damage, and the 
erpence of repairs ? 3. How many of these ships were habitu- 
ally in the practice of using conductors ; and, 4. Did any of the 
ships, having them then in use, suffer from the effects of light- 
ning, and in what manner ? It is possible that some of your 
intelligent readers, whose central situation or official duties, af- 
ford the l>c&t opportunities of acquiring information, may have 
it in their power to render some illustration, replete with the 
deepest interest, and the most beneficial results. 

Among those who disapprove, or who are kt least doubtful as 
to the expediency of adopting the ordinary metallic chain, I 
have no hesitation of being enrolled. The contact of electric 
fluid, under any circumstances, ought carefully to be avoided ; 
and no single conductor on board of a sliip, with her top-gallant- 
yards across^ can positively regulate or restrain the devious 
course it usually assumes. A ship in that situation, presents at 
least twenty-four distinct points between Uie jib and driver-boom 
ends, all more or less capable of exerting the power of attraction, 
md liable thereby to occasion a loss of lives ; neither docs it fol- 
low, ^at the lighthing is positively to fall on any one of those 
points in preference to another, in spite of the precaution of 
placing conduetorsat pmHdcular points for that particular purpose. 

In the month of July 1811, being then on board H. M. 8. 
Kent of 74 guns, off Tonkm, tlie main ..and mizon masts were 
ihattorcd by lightning, from the truck downwards. Furling 
he maintop^gallant sails, the fluid deviating p»irtially, killed on<; 



88 On Electrical Phenomena observed at Sea.^ 

man, and scorched three or four others then upon the 
Had there been a conductoi* up at that time,\tlv0 chance is, tiWt 
these brave men might have been saved ; but it does not actu- 
jUSy follow that the mizen i]jiast would have been equally se- 
cure. 

Grantmg, then, the utility of a “ chance,*” we have a right tOb 
conclude, that the lives of those aloft, or out upon the boom, 
and even the masts and j^oom themselves, are still but insecure, 
without a conductor being attached at each, which would com- 
prise in all an additional quantity pf gear, not rccondleable to 
the trim and gallant order of a British man-of-war. 

The electiic matter in the atmosphere, must citlier be in a 
quiescent or an active st^tc* When the clouds become sur- 
charged and attract one another, the conductor might possibly 
he of use. But, again, if we consider, as frequently occurs, tlic 
atmosphere and the clouds charged heavily with matter, though 
still quiescent, could not the presence of such a conductor at such 
a time, operate in exciting a burst of electricity, pregnant with 
every danger, which would not have happened, without the pre- 
sence of such conductor itself, such ,conduetor being a far more 
powerful agentHhan the mast, and not altogether capable of con- 
trolUng the danger arising from the action of itself ,The 
pmnted mast is cei^inly always liable to influence, or attract the 
quiescent matter with all its force, but much more so is the con« 
duetdr. Where, then, can he the great propriety of using an ap- 
paratus of doubtful tendency, wbid), though in some instances 
capable of fortuitous benefit, is, at others, liable to ocearion incal- 
culable distress ? There are instances, no doubt, of the fluid 
being carried fay the coiidoetor mbst successfully to the water’s 
edge; but tliere is also another chapee to the contrary, as well 
as a great probability, th4t^any descents of the electric fluid, ei- 
ther with or without damage, would never actually have Occur- 
red, had it no^ been for the presence of *this more pdi^crfui 
apjparatus. Whenever it Can be fully proved, that accidents 
nisvar have, never cw taka place, under the use of one or 
intnre eductors, whether they havp been the means of exdting 
the electricity frpm the or not, thai, and not till 

then, can their undoubt^ Utility \k satisfactorily demonstrated. 
|n the instance before mentioned, when Uie fluid fell with 
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su 9 l\ viciep^ on^ th^e jiUbcom, some tliunder and lightning had 
jpreviousfly been seen iJt a distence. At the ship all waa ealnit 
but dofk and threatening. Without the accompaniment ' 
thunder, the fire darted, as. it were, not from a cloud, but ifroi^ 
the immediate atmoi^here itself, iSharged heavily with matter,' 
^and called into activity by the presence and contiguity of the 
ship. Had there been a conductor aloft, it is possible that the 
descent would have been redoubled ; or, had there been no ship 
at all, imr the presence of any such atVactive power, it is pro* 
bable that the lightning would never have occurred. 

Independent of the oonjmpn electric fiuid^ the atmosphere 
appears sometimes to be impregnated with another description of 
luminous electric meteor, which has been known to be attracted, 
and settle quickly at the ship' s mast-head, without producing 
any of those dire occurrences l^fore alluded to. This particu- 
lar appearance has been denqminated by foreign seamen Saint 
Elmo's LighU n beautiful instance of which 1 had once an op- 
portunity of Witnessing. 

In the raontii of June 1808, passing from the Island of 
Ivica to that of Majorca, on board a Spanish polacca ship, fitted 
as a cartel, and manned by about thirty ruffians, Genoese, Va- 
Icncians^ and Catalonians ; a fine southerly gale, by seven in the 
evening, brpuglit us within 6 qr 7 leagues of the anchorage in 
I'alma Bay. About this time, the ^a-brecze failing us astern, 
was shortly succeeded by light and bafiling breezes off the land. 
No sooner had tlie setting sun withdrawn bis golden beams 
from the tops of the lofty hills, which rise to the westward of the 
town, tlian a thick ard impenetrabte cloud, gathering upon the 
summit of Mount Golatzo, spread gradual darkness on the hills 
below, and extended at length a premature obscurity along the 
very surface of the shore, AbpAt nine, the ship becalmed, the 
darkness was intense, and rendered still more sensible by ilic 
yeilpiv fire that gleamed upon die horizon to the south, and ag- 
gravated by the deep-toned thunder which rolled at intervals on 
the mountain, accji^panied by the quick rapi£ty of thd forked 
lightning, whose centric ,coui^, and dire effect^ set all dc- 
scripiiot|i at defiance, fiyj^^p^t .nine, the hands were sent 
alofl to furl top^^lont-saill^ and reef the top-sails, in preda- 
tion for the threatening stbiro?. Whop retiring to rest, a sud- 
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den cry of St Elmo and St Ann, was h9|ird from thos^ aloft, 
md fore and aft the deck. An interpreter called lustily down 
the hatchway, that St Elmo was oii board^ and desdred me to 
a>me up. A few steps weie sufficient, and, to my great sur- 
prise, I found t]he top^Jyards deserted, the ^ils loose, and 
beating in the inconstant breeze, the awe-struck and religious* 
mariiitOTs, bare-head^, on their knees, with hands uplifted, in 
voice and attitude of pi:^lyer, in earnest and muttering devotion 
to St Elmo or St Ann, according to the provincial nature of 
their speech. 

On observing the appearance of the masts, the niain-fop-gal- 
l^nt-mast-hcad, from the truck, for three feet down, was per- 
fectly enveloped in a cold blaze of pale phosphorous-looking 
light, completely embracing the circumference of the mast, and 
attended with a flitting or creeping motion,^ as exemplified ex- 
perimentally by the application of common phos^ihorus upon a 
board ; and the fore and mizen top-galiant-mast-heads exhibited 
a rimilar appearance in a relative degree. 

This curious illumination continued with undiminished inten- 
sity for the space of eight or ten minutes, when, becoming gra^ 
dually fainter and less extensive, it finally disappeared, after a 
duration of not less than half-an-hour. * 

The seamen, in the mc^n time, haying finished t;heir devo- 
tions, and observing the lights to remain stationary, returned 
promptly to the yards, and, under favour of this ** jSpirit of 
the Storm,” now quickly performed that duty, which, on a 
critical conjuncture, had been abandoned, under the influence 
of their superstition and their fears. During the prevalence of 
the lights, as well as through the remaining hours of night, 
the wind pontinued, except in ciccasionar puffs, light and vari- 
able ; a;nd the morning ushered m with a clear sky, a hot sun, 
and a light southerly breeze, which, in duq time, brou^t us 
safe to the anchorage pf Palma. ^ 

Conversing with the interpt^ter bn the nature of this extra- 
prdinary atniospheri^ phenomenon, he exjptt^d his implicit 
belief that it was provided thb immbiikte'}^^ St Elmo, 
the tutelai^ deity of “ thoik*" who ti&yel on’ the vasty deep,” in 
regard to their interests in a moment of sudden danger ; and 
u'sed every argument to pebuade me, that Uic jpresent safety of 
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the ship vrm due to the very timeous and friendly interference 
of this aerial demigod ; and that no accident could possibly have 
happened to the smls, while the seamen wm at praycirs, as toii^ 
as the light glowed Wtionary on tljjie mast. Had l^e light, h6 
continued, descended gradu^ly from th^ mast-head to the deck; 

= and from thence to the kelson, as he had often seen it, the event 
would have prognosticated a gale of wind or other disaster, and, 
according to the depth of the^ descent, would be the nature of 
the evil to come. In the present instance, the lights gradually 
disappeared, like the snuff of a candle, and the weather conti. 
nued clear and fine for several subsequent days. 

This phenomenon, by many, is held io.be fabulous, and is so 
alluded to by the greatest living poet of the day : 

^ Of witch, of mermaid, and of sprite, 

Of Erick’s ci^, and Elmo’s light 

but Falconer, both seaman and poet, writing from experience, 
says, 

High on the masts with pale and Jivid rays, 

Amid the gloom portentous meteors blase.’* 

In order, however, to illustrate more fully the character of those 
very pious and devoted seamen, who attracted the favour of the 
saint on the pre^nt occasion, it must be understood, that this 
visitation of St Elmo took place hnmediately on the first burst 
of tile Spanish Revolutidn, and that these very men had tut re- 
cently figured as the bloody instigators and perpetrators, along 
with other patriots, in the massacre of several unfortunate 
Frenchm^, long rerident in the city of Valencia for the peace- 
ful purpo^s of commerce* 


Art. V . — Account of CixpUAn ScOresby^'s Magnctical Dieco- 
verks^ and ^his Magn)etimcter and Chronometrical Com^ 


Several interesting And valuable {tapers by Captain Scores* 
by> req)ecdiig initgoetiliny^: having appeared in the Transactions 
of our learned Societies propose to give a condensed ac- 


* Ediitburgk TruntnUiau, vol, U> 3£3<> iind Pkilaiophicat Ttoki^- 

1822, p. 211% ^ 
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ooiBit of the pmiapal p4l^ ^ 

der to brjt^ iato one point of, view snbjecb of veiy ccwsider^^ 
practical iiEiportance. ha edition to thoertM^es that are ahs^ 
t^ore the public on this subject, we have^iad the oj^wartinuty 
of wttaessit^sooi&Qf MpScoresby'aexpet^enti^ 8od<]fcxaiinn> 
h^ his magneticai i^rparata% and we are therefore enabled to, 
commiinicate some particulars that have not hitherto been 1^ bo^ 
fore the public. , 

Mr Sooresby’s attends was first directed to the investigation 
of the magnetic laws, in consequence of a smes of eaperimentt. 
undertaken by him ini the years and 3317, fiwdetennming 

the cause of the ** deviation <rf the oompasC on ship-board. In 
trying the magnetic properties of difibrmit masses of iron about 
the ship's deck, be found, what, indecd» was long before known 
to be the fact, that, in the high mnrthem latitudes, all rods of 
iron, in a verdcal pondon, were magnedcal, while die same rods 
plac^ nearly horizontal, exerted litUe or no influence on the 
emnpass. The result of his inquiries into the law of the mag- 
netic acdon was such as might have been expected, namely, that 
foTUginous substances became magnedcal by position, the upper 
parts, as respects the plane of the raagimdc equator intersecting 
them through the centre of gravity, ucqoiring »uth polarity, 
and the lower parts nordi polarity. But wh& this law seems 
univcimdly to prevml, it exhibits an af^wrent modification by 
experiment, in the case of slender bars or thin plates of iron ; 
for these bodies, when placed in the magnetic plane, exhibit no 
magnetic action on a compass t because the magnetic axis in 
them corresponding with their shortest axis, the two poles are 
so near ti^ther that they neutralize each other, with reflect to 
their effects upcm the eraopass. 

As the magnetic |dane may he readily diipovered by experi- 
menf , with slender bare of iroo free from permanent magnetism, 
Mr Scoresby constructed m* Instrument, calldl ^^Magneimfter, 
with which the exact angle where the polmity of iron disap- 
pears may be detenumed; Md this he find# fivas him the com- 
^mpalBt of the dip, with siiehadtigreetff accum^ as in most 
rnqiects to answer the ends a dq^^ng<-needla> 

« For examining into the phenomena of the polarity <ff iron 
anting from potithm, Ikc., I constructed, (says he) about the 
mpnth of December 1819, an apparatus, of which, with improve- 
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meats reedStly made, tbe foBowibg U a description. It oonrists 
of a small table of bn^ A, Plate I, Fig. 1., 4i inches square, and 
8| indies hig^, harii^ a pkte of' brass C attached to it 
hinges, and moveaUe by means of the wbed and {arnon D, B, 
through an aiufa of iSO degrees ct-a Tecdcal eiide. TIus {date 
has a small strm^t groove ruimkig frimi end to mid, in the line 
a a, for the putpoee of teoriving bars of metal, the polarity of 
ivhich is to be determined. These bars are readily fixed to the 
plate, by being dij^ed through a drcular aperture in the end 
of a spring b, which, perfinrating the moveable plate, and acting 
downward, firmly embraces any substance hud along the groove. 
The angular position of the moveable plate is marked by acirde 
FF, screwed upon the ride of the triblc. It is graduated so os 
to mark the angle between the moveable plate and tbe horizontal 
plane, whether above or below it To insure accuracy in this 
angle, the true horizontal position of the table, and with it the 
horizontal line on the circle, is determined by means of a 8{wt> 
level G ; and that die movements of the plane may be accurate, 
and the angle marked true, the {W which passes through the 
hinges also forms the centre of the wheel D, and terminates ex- 
actly in the centre of the graduated rircle F. H is a moveable 
fiat plate of brass, divided into rhumbs and degrees : it is fur- 
nished with a magnetic needle, having an agate cap tmverring 
on a brass or steel pmnt The needle can be changed according 
to the nature of tlie drcumstances; a vary lightly and strongly 
magnetized one being used in delicate experiments. The conv 
pohs or plate carrying die needle, bring mOv^ablc, its distance 
from the bar resting on the fimb C, may be varied at pleasure. 
The centre of the hiitges is ona4eqtb ot an inefa above the level 
of the table ; die magnetized noodle stands at the same elevation ; 
and the btws in use being one-fourtb of an inch diameter, are 
sunk in the groove of the moveable plate to such a depth, that 
thrif axis, or centre, prerisely omresponds with .the centre of die 
hinges; hence the middle of the extremity of each bar is at die 
saifia elevation} snd'at die same distance from the needle in 
every position the moveable limb. To ^ve firmness to the 
instrument in tmddng experiodaents, die talde is fixed by dio feet 
to a mass of tead I, seven or right pounds weight. By means 

of this plate of lead, which has a screw d at carii corner, the 
whole ap{>aratus is readily put into a horizontal poritioii. As 
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the instrumfent is put together screws, it can be l^ly tftken 
to piec^ so as to beonne exceedingly portoble 
yin uainglhis instrument for meosuring-smisll magt^e Mtsac* 
t&ns, nuid enalbling him to p|es^t a piece df iron to a cdtnpass 
. at different times invaiiably at the same ^gle mid distance, he 
eould ascertain, If, by aiiy treatment to which it might in the , 
mean time have been subjected, any change whatever bad tideen 
place in its state as to magnetism. ,He then observed, that any 
kind of mechanical action upon a bar of iron^ produced a change 
in its magnedcal state, which, on bmng fully invesdgated, was 
foimd to follow a idmilar law os thoC of magnetism of poaAon, 
with regard to the quality of dlte magnetism produced. Dr 
Ciilbert, indeed, two hundred years ago, discovered that iron, 
when hammered in the magnetic meridian, beCame magnctical, 
in so far os, when made red-hot, and drawn out in this position, 
to be able to ctmfbrm itself to the magnetic north and south, when 
.floated by a fnece of upon water. But Mr S. went much 
farther. He ascertained, as it was reasonable to expect, that a 
horisontal position in the magnetic meridian was by no means 
tlw best position fmr the development of magnetism by percus. 
sion ; but that the position of the dipping needle ^ven to bars 
of iron, when hammered, produced tiie highest effect, A single 
blow with a hammer, on a bar of soft iron, held vertically, was 
found to be capable of giving it a strong ^Sgnctic action on the 
compass, the upper end beemning a south pole, and the lower a 
north pole; and that, on inverimgthe bar, another blow was 
found sdBrient to change the polarity formerly given to it. But 
one of the most curious and important effects of percussion ob« 
served by Mr S. was found to be this, t)iat a blow, struck up- 
on any ‘part of a bar of item, while hdid in the plane of the 
m^^ic equatOT, (wltiiht is horizrnital B. and W.., <nr with the 
lioith end devoted dbout 19 degrees above the horizontal in 
.this country), has an invariable tendency to dbstroy its magne- 
tic action, which it generally does so efibctuallyas to prevmit 
its exerting any influmwe a odo^^ass, when pfosented jfo it 
in the {done of the magnetic equator. 

MEjl^Scoresby was led to apply thhi^ fwopetty to some import- 
ant ^rposes. * Previoudy no other m^od was known of tree- 


* Edinhurglk Transaciiontf yaU ix. p. 
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ihg iron osv steci completely frqip magnetism, but that of heat* 
ing it red-hot, and allowing it to cool in a horizontal position 
^nd west. This process, however, bondcs spoiling the sw* 
face laS the meta], ia troublesome and seldom completely 
tual ill its applicatichi. lE^nt the^same object is accomplished, 
in a moment, and with infinitely better . effect, by Mr Scoresby’s* 
process, merely by a slight blow or two with a hammer, while 
the iron or steel is held in the magnetic plane, and is equally ap- 
plicable to very large and heavy bars,* which could not, without 
great inconvenience^ and a fire made on purpose, be heated uni- 
foAjy^ to a state of ignition. 

Another application of tht^ discovery, is the correction of the' 
magnetism usually found in the balances of chronometers, which 
produces a serious error in Uic rate of some , instruments. Mr 
S. found, that any other mechanical action on iron was produc- 
tive of magiKtism, as well os that of percussion, though not in 
an ecpial degree. Thus, the di£&rent actions of giinding, filing, 
polisliing, drilling, turning, twisting, bending, &c. w^erc all found 
to elicit magnetic auction, when performed in a vertical posi- 
Uon, or any position out of the magnetic plane ; but that the 
same processes yrcre destructive of polarity, when performed on 
a bar or plate of untempered metal, when held in the plane of 
the magnetic equatof^.^ Hence, the balances of chronometers, 
which are usually principally of steel, become magnetic 

in turning them into fonn, perhaps in a vertical plane, and po- 
lishing them in a horizontal plane; but tlie acquisition of mag- 
netism would no doubt be preven^d, and even destroyed if 
they had previously ebtatOj^ , it, by performing these processes 
in the plane of the magnetic ^uatpr. 

. The next branch of this science to which Mr S. seems to 
have turned his attention, was the examination of the laws of 
percussion, in developing luagnctiHn in different kinds of femi- 
g^us subiM:anoes,, the iavestigatiqn of the best processes for 
carrying the magnjstism elicited by this means to its highest ef- 
fect, and Untap^catiou of J^e results obtained to useful and 
practical purposes. 

1. Mr Scoresby found ^at soft steel received the greatest.do- 
grec of magnetic encr^' by percussion. In soft iron the mag- 
nerism was strong, but evanescent. In hard steel and cast-iron 
weak, but permanent. 2. 4* bar of soft steel, irichcs in length. 
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I inch in ^ameter, weight S9S gruns, haflainffl?e(l*tn a vtfGcal 
poatioD) while hdd on a surface of metal not ferruginouB, oc 
i^en upon iron ot steel, if placed honaentaUy, like the sur&oe 
•f an anvil, mr up(m a mass i£ stmie, acqu^rtd, after seventeen 
blows, a lifting power of 6| grains ; but s^pedtion of the blows 
tvas productive of no lug^ier energy. . ^ 

** As magnetism in atedi is more readily developed by the 
contact vt magnetizable substances, and particularly if these 
substances be already mtgnetic,” it occurr^ to l&ir S., ** that 
the magnetizing ejects of peroussioh might be greatly increa- 
sed, by hammering the steeU>ar with its bwer end ou 

the upper end of a large rod of< iron or soft steel, both the 
masses being held in a vertical pontion ; and tliat, if the rod 
were first rendered magnetic by hariimeriogj the effect on the 
bar would probably be aogmmited *.’* The experiments insti- 
tuted to ascertain the effect of such treatment fully proved that 
these opimons were correct 

The same soft stedi-bar that could only be made to lift 
gnuns when hammered while resting upon a surface of stone or 
metal not ferruginous, when hammered vertically upon a par- 
lour poker, also held erect, lifted a nail of 88 grmns weight, 
after twenty-two blows. When the poker had been pre- 
-riously hammered in a vertical porition, an increase of magneti 
effect on the bar was obtnned, a ringle blow bring now sufii- 
rient to enable the bar to lift about SO grams and, in one in- 
stance, ten blows produced a fifting power of 188 grains in the 
bar, being tearly oae4hird of its own wright 

A rin^^e Uow struric upon the bar when hdid with the other 
end up, almost destroyed its magnetism, and two additional 
blows changed its poles# , 

A difference of power was ibund to be obtained by using bars 
of different lengths ; that is, there was ap increase of attract]^ 
in bars of the same diameten^ when the lengths were incravsed. 

S. In anothm series of experiments, Mr S. found, thatamail or 
deoder bars acquired amuch greater hfti^pow^, in proportion 
to thrir wright, than large hors. Thus, a jnece o^ a knit^ng 
needle Ifluches long, and wrighing SS^ grains, which was found 


« put, Trant, 18 », ^ 
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to to free ftom magnettdm^ be&^ the experimetit, to 

lift 54 grains^ or very nearly twriee its own weight,' by being re- 
pea^edly hatnm^redy whikheld verftcally on the top of a kid^i|d 
pokor. X • 

The quantity of Wgnetidftn d^loped by this procesis, Mr 
S. found increased by a frequent re]f(etition of the expenment ' 
with tlie iBame torSi ^ Thoo^ it was neeeswy to iise ihe same 
end downward, generally in the productkui of the highest effete, 
it did no harm to knock the^ magnetisfitioeca^mally out by in- 
verting the bars, ft is necessary to deserve, that, in trying the 
liftHig *power of bars or needto^ after hammering, die nails, 
which arc the most convenient to to used for this jmrpose, should 
have their points filed smooth roimd, and partly polished; 
otherwise the bad contact oecarioned by the oxide on the point 
or head of the nml, may causi^tlie experiment apparently to fail. 
With this precaution, ther^|is hide doubt of any one succeed- 
ing in die experiments, urihg only a hammer, a poker (previ- 
ously struck a few blows iribile held vertically), and a piece of 
steel wire not tempered. 

8. The practical applicatiotK^ thisi discovery by Mr S.» is the 
formation of artificial magnets, and the ready construcdoii of a 
compass, without the use of a magnet, at sea. 

Such a high degree of magnetic energy (sayX he) toing ob- 
tained by a process simple, it suggested a ready means of ma- 
king magnets, without the. use of any magnetised substance what- 
ever, and of giving polarity to needles, so as to render them ca- 
pable of answering the purpose of compasses, iU an instant . This 
application of the procem induces me to be more explich on this 
incidental subject, becimse ' of ita importance to seafaring per- 
. sons. There are instances on lecord, of die compasses of sitips 
toing spoUed by Uf^tning* : The above process would enable 

' * 111 the Phiioaopkilicfll IVaniiaetlboS (voU xi. is' an account of a stroke 

of''fi|ii(itning roedved’ott a tesBid firt'fiie' ptoUd of Bermudas, which cahUid awej 
thoaMumast, spilt aoitib of the sallo; aiid damaged the and, In addition 

to USwe poiariqr of the compass, so that .the 

north pdnt became aSrect^^Wsi^ Uw Thisinduced the oavigaton, who* 
were not aware of the cha^,* ii stedv tHiusk sedn, supposing that the wind hod 
shifled i %j)d it was not unifi tKtfjr were a^ddenUUy set right another s!^ that 
they discovered the truth. 

Another drcumstance a good deal simnae to ibis, also mentioned in the Philo- 

3 
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tlie navigator to restore sufficient polarity for the guidance df 
his ship^ in a few seconds. And, in caseaof vessels foundering 
at sea, or being destroyed by five or b^tning, in which the 
4rew are compelled to take r^uge in the boats at a liSbinent^s 
warmng, and without having time to sec^ a compass, (a ease 
which has ocemrred hundreds of times), the same process might 
enable the distressed voyagers to ^ve polarity to the blade of a* 
penknife, or the limb of a pair of scissors, or even to an iron 
nail, which would probably be sufficient, when suspended by a 
thread, to guide them in thrir course through their perilous na- 
vigation.^ m 

We have seen Mr Scoreshy> experiment illustrative of the 
practicability of thia He u^ a small bar of soft steel, with 
a bole drilled two»thirds through it^ so os to be capable of turn- 
ing on the point of a needle. One blow with a hammer when 
it was held vertically on a poker, ^ve it such magnetic energy, 
that it traversed with great celerity. 

** Being desirous (says he) of applying the process to tlie con- 
struction of powerful artificial magnets, I prepared (with the as- 
sistance of the armourer on boardjl^ six bars of soft steel, and bars 
properly tempered, suitable for a large compound magnet. The 
soft steel bars were nearly eight inches long, half an inch brood, 
and a sixth of an inch thick. The bars for the ccunpound mag* 
net, seven in number, which were of tjic horseusboe form, were 
each two feet long before they were curved, and eleven inches 
from the crown to the end, when finished, one inch broad, and 
three-eighths thick. These bars were combined by three pins 
passing through the whole, and screwing into the last ; and any 
number of them could be united into one magnet, by means of 


wjphical Tnuunctions, occurred in the year 1748-^9, on the 9th of January. 'The 
ship l>over, on Its way firom New-York to London, was struck by lightning during 
ft Serec stofm, which was encountered in the latitude of 4T* Sf/ N. and«%)gitude 
W Id' W. On receiving the riiock, the captido, and tnost of the crew, were for 
a while disabled in their limbs, or by blindoessy^the SMin^inast was almost pcr«^ 
forBted,.«i.the upper aifd lower docks and quick work were stove,— the calrins, 
hulk-heads, and one of the main lodging-knees of the beams uerc stalled or drove 
down : and, among several other singular oireuinstanccs, the magnetism of all the 
compasses (four in number) u as destroyed, or the pole? inverted. 




ai^pweaetof T^pmncvi lIll^Hout their leogj^, i^Aq>- 

.i^sbe^^ritbunta. lii those bn^ I, 

pwrnte ftMMn 

ano^ «da4ucior»ia^}i0 With 

tl^ mt ^ 

lowik 

I took a eeiBp^ ^ a 

pqlbK, mi v«rUr 

caRy ttpas^ huge W iMtr^ This 

gave tBOmideroUA acngiH)^ ^ ^ • 0» the.U%/^ 

this, I then lunb«bcR><i||bl^^ wXR 

the occesri^ of rf tb«{h 

oa«lMai4»entlvtbebdlth^|M#'«c^^ ' 

a feeder at eadh 0aif' hdh "fter 

the asatmar of, flb’ofilltfTftnflr beta, and 

found tbw naag 9 etMiai|p»^fybii|^|i^^ 'll^ot^liiilBf hors 
woe apmtei apfmria fe%» jih %vA# ai r isil^ tisese draady 
straagthenedJi^igrttsad fisrehnaigthlhi^ tb» <^sn, and eaih 
pair beiiq{‘4«tOeOHSiit^ jEfumd 

to.be m8gnn^tedtit«9tlt«th|!l|. At)#F>^^Aa^|t9SSe^ 
a lifting fnwt ' 

l^e next thhhlt^^e* h)vr|t^U^lMhd the earn, 

pound magpoh^ m^nnetisadf. 

Fck th»|mr{KM||^^'|ii3brtiiil^ bto twoiMgnets, 

by ^ring Oim of '4wRfc#flgtl^l|%. fioftn in outset ; 

these two «qn)wcd<m» 

and tt(i4togodW)^t^oh^ nMh the ddvd <rf 

attudh:.al!theodii«i^soaa, to iRnmtenseoiniid^iiutgn^ 
a conductor was t0.tlMtiqieaaH)d4^ it, 

when not in to {owMHrve.^ Itoww^h»in<b<^V”^p<h(e 
of the ban of idio |)(at|%^Q4jl^ig^ wi^^a oandont^r {tincad 
acto{H^<2)fiH9»t rM^,n<9li {liisd/ onvab^ 
out an a» tol^it ftaii:niin«Hh4^«^^^ •'^Phestoaii^lfi^ 

.• . « „ ^ ^ -.Mk . ^ wmkib . Jr Jk « .• .k" 



* 8«e mit IVfMt., rat alTil p, ^ 

voi, IX, ito. 17 . ivtt 18 ^. 0 



60 Account of Captain Scoresby's 

one was in connection with the pole intended to become south oi 
the other ; from thence it Was rubbed back again^ witJi the, south 
;pdle of the magnet in advance, as far as the other extremity, or 
that intended for the north^Ie of the h^se^shoe bar« Two or 
three strokes of this kind being made from end to end of tlie 
;bar, on each side of it, the north and south poles of the magnor 
being always diiected to the south and nortb poles of the bar 
respectively, the magnet was ; slipped sideways off, when at the 
pole of the bar, and the bar was found to have acquired such a 
magnetic power as to enable it to sustain a wengbt of several 
ounces, hung from the conductoTv^ Each of the bars of thc^orse- 
shoe magnet was treated this way in succession, and then tlie 
first five bars of the magnet being combined by the screws, 
were employed in the same 'way as the soft steel magnet had 
been used, for increa^itg the power of the dixth and sevcnlli 
bars, by which th^ were rendered capable of carrying above 
two pounds weight each. These were then substituted, in the 
combined magnet, for the fourth and fifth bars, while the latter 
underwent the touch of the other five in combination ; and, in 
their turn, the second and third, and then the seventh and first, 
were subjected ^ a limilar tr^tpj^nt. i^fter tliese operations, 
which occu{ned forty-three minutes, the, compound magnet, with 
all the seven bm*s in connection, lifted ten pounds. ^ After a se- 
cond series of the mme kind of manipfila^i]^, five of the bars 
in combination, carried fifteen ppund$ r and^ after a third series, 
eighteen pounds; but as, on trying n fifth series, little augmen- 
tation took place, the process was discontinutHl. The whole of 
the operations, front beginning? to end, occupied above four 
hours ; but, as I generally rubbed each bar with twelve strokes 
on each side, insU^ of one /two, which I afterwards found 
sufficient; and, in other parts of the process, spent a great deal 
of time and labour v^hicb tumeft^tq no account; I doubt but 
the whole, might have been completed, beginning without the 
smallest perceptible and ending, with a lifting power 

of twenty tw tbii^y iu tbe space qf two hem or less 

* Canton, it » woU known, |irodne«4 magnets bym^ns of a poker and tonge, 
wiUi bars of soft steel. His process being fUlly stated in the PhjloS{>|}hical Trans- 
actions, some of tlie aTiovc details would perhaps l)e anticipated by the trader ; but 
may liol lie uninteresting to those who arc little acquainted witli the subject, 
‘ fsperially as the fundauicntal process is original, and mucli more ready and vtU 
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As steel does not receive, imraediately on being touched; the 
full degree of magnetic eneigy of which it is susceptible, a con- 
ductor was applied to the magnet now formed ; and it was lai^ 
aside, with the viewyof augmcndijg its power on a subsequent 
ocepsioii.^’’ 

i Thenerrors produced in the rates of Chronometers, by the 
magnetism of thdr balances, a subject of great consequence to 
navigators, has occupied a gqpd deal of the attention of Captain 
Scoresby. 

ft has long been known that when chronometers are taken to 
sea,*a change is generally found to take place in the rate deter- 
mined on shore. 

This change of rate,^ says Mr Scoresby, “ that had usually 
been supposed to arise from the motion of the ship, has recently 
been attributed, by Mr Fisher, who accompanied Captain Buchan 
in his Voyage towards the North Foie in the year 1818, ‘ to the 
magnetic action exerted by the iron in the ship upon the inner 
rim of the Chronometer'^s balance, which is composed of steel.*' 
I apprehend^ however, that it will be very easy to shews that, al- 
though the alteration of rate may lie, and most probably is, ow- 
ing to magnetism, yef t|}e magnetic action of the iron in the ship, 
excepting in cases' wbcs'e chronometers are placed in immediate 
contact with large masses of iron, can con^bute !jut in a very 
small degree to the error in question. For, in the same propor- 
tion as the magnetism of the earth, or the directive force on the 
compass-necdile, exceeds the magnetism of the ship, or the de- 
viating force, the influence of terrestial magnetism on the chro- 
nomeicr, must, 1 conceive, exceed that influence exerted by the 
iron in the ship on the chroiumieter. Amodilicd action, indeed, 
takes place whore the direclian of the magnetic force of the 
earth differs from the direction of the kxral attraction*” of the 

ship but yet the combined, iiiff uenccs of the two forces^ how- 
ever modified by direction, should, 1 imagine, be similar on the 
balance of the cimniometer, which vibrates in^a horizontal posi- 
timi, to what it w in the 

samo position, ^ ♦ 

cient, I apprehend, than that of blow with a hammer being capable of 

developing as much magnetism as a qnanar of an hour's labour with a poker and 

tongs,** ' V 

* Jwrnal of a Poyoge to GrHnktnd^ p, 4(>. n 
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Now, the inediian effect of the attraeffon of the iioii in ves- 
sels on the'ccimpass, in the parallela of Gteat Britai%.' does not ^ 
^ppeur to exceed five degrees of deviation ' on eac^ nde of - the 
raagnetie median ; it piobably.aMl^less. The force pco- 
dudng the deviation, therefore, is repreesntisd hy the «ne 0^ -the 
angle of de^iatum, or 6°; wh’rie the cHreetive ¥e|flresrated 

by the tone of 83°; The relalion:of these two^ls as 1 to 11.85 ; 
that is, the directive inffuetice c^-dte eardi'e magnedsin on the 
compass is ll| times greater diah the donating inffuence. of the 
local attraction.' Hence, the proportknt of mw<dae to the lo- 
cal attraction' of the-ship, would appear not to exceed,, in^thesc 
latitudes, the eleventh or twdfth part of that reshlting from: the 
earth'’$ magnetism ; while, nearer-, the equator, thisipcoportion of 
eetm inust be-still less. So htog as- the action of C^restiial mag- 
licitisni, thereibie, remains nocihi^tecK^itwil} be tff little service 
to oompen^te for the error'itrising^rom the local attraction. In 
the Polar Seas, inde^, the fbreC of local attraetion approaches 
the directive 'force much nearer than in the British Seas; and, 
in some rituations vetj near the -Magnet^ Poles^ exceeds it; 
hut stffl the" loCal attraction operates without any increase of 
force, excejfthig what foay taise.ffoBii^ little augmentation of 
thUmi^eticlntehrityof tile mtir in those regions ; sOthat, in 
reality, the rate' (if a Chronom^er in- polar re^ns,- where the 
eorth’^ -magneticHn- acts nearfy at right angl^ to the plane of the 
balance, could the e^^ of temperature on rite instrument be 
perfectly' coni|)entoted. Ought to be more equable than in any 
other region', where the direction eff tenrestrial magnetism is more 
neariy in the plane iii which the'-balance vibrates. 

In the important and' truly s^riitific experiments of Mr Bar- 
low;- on the ef^ctS produced rattes of chronometers by the 
protdmiQi' of inasses of iron, we have a corroboration of the pre- 
cedS% Opinioris ; for 'Mr Barkti^; though he observed that a va- 
riation of rate was tKxs^rioned bp'the influiAiee of a mass' of iron 
(tiqidvaleiit to the lodal'attriiCtimi'Of a stnp, found by no means 
to gtoilt ef^ Mr But the force 

of terres^ol oiagrtetitoi ac^ig aptm a briance that is magnetic, 
is fully suiilrient to account foT^eyei^ change of K4e observed. 

Mr S. Varley, in a paper in TiBaima PhihsopMcal Magazine, 
published in the year 1798, was the ffrst, I believe, who showed 
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that an irr^ulatrit^ observ^ in the rate of eome time-pieces,, was 
owing to Ute ma^etic stataof their .balances. He was directed 
to' the inquii^ by a watch ofiexceUent worhmanslup that he had 
in his possesinon, whjeh- peribrme^ the rpost. icKH^iarly of an^ 
waj^ heihad ever sera. It, occurred tp. him that ,^e cause 
•imgbtbn magnetisms an^ pq eKamining die balance, be found 
it so strongly magnetic^ titat^ when suspended horizontally with- 
out the spring, k directed itejf^ lilm a comp^needle in a certain 
position^ which it tniVandl}ly reamed to when it was disturlicd. 
The pendalum spring bring put on, and the balance replaced in 
the Vatch, Mr Vadey. laid the watch with the dial upward, and 
the north pole of the balance, as determined by the previous ex- 
periment, towards the north,;-<~ia this .rituatipn \tgamd5' 35" 
in twcnty-fmir hours. He then directed the nmrth-prie of the ba- 
lance towards the south, every tiling else being as before, and it 
now lost Ql 48" in twenty-four hours. Mr Varlcy afterwards took 
away the stoel-balance, and substituted one made of gold ; then 
having - brought the watch to time^ he cmefully observed its 
rate, and found if as uniform as any watch of like construction. 
He subsequently examined many doimps qf briances, out of 
which he could not select .qife tii.^ had not polarity.*'*'. 

The instance observed by. Mr. Varley was, no dpubt, an ex- 
treme one; but analogous .e:^ts are not uncommon. Captain 
Scoresby mode a uur^ier of experiments ra the rates of chrono- 
metrars in different poritions, and found, that in twelve or four- 
teen chronometers, a senrible alteration of rtde todc place in 
about one-hrdf of them, witbnut any alteration of porition. 

<< In a pocket chronometer,*! says he, by Allen and Critimess, 
the rate was very uniform in^twp poritions (namely, with^the 12 
o'dock mark towardathe NB. and SW.) ; but on shifting.it from 
NE. to. SE.,. a change of- 1/^5. took place in its. .rate. In 
another chronometer by EEicftito* appeared to be a dif- 
ferenmapf rate of ab(nit.n.;.aecond m two pppoate positions. 
In a on^day chrmtometer by.l^tiwvl*»d and levies, there was 

N., 

S. and bu^.on .tiie.l2 o?c]iodkr.foa^ being dmected towards 
tiie^W., '<a change of one secrad pea* day occurred. In an<^her 
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sup{)ortfid on a long point of bra»b or siecl in a compass 
bowl, from which is suspended a rhomboidal compass-necdlc. 
On the center of the brass cross there is a hght case of card 
paj^r fitted to the pochet chronometer to be carried by it. 
Thi=^ for the chronometer slips Vpon two pins rivetted to a 
plate upon the cross, which being made to slide m dif- 
ferent directionsy may be so friiaced as to adjust the chronometei 
fairly over tUs centre of the needle, and is then fastened by 
screwsi In *thk state, the mlgni^ic needle below it causes the 
cross and chtonomet^ to traverse with fpreat celerity. \t thei'e- 
forc^as the prcfii^y of keepii^ that dbronometcr invariably in 
the same poridim, and, brinjg suspired on jumbals, of preserving 
it from the bad effe^ of the motibn of the ship at sea. The 
magnetic needle was hung fore or rix inches below the chrono- 
meter, so that its influence on the instrument was not greater 
tlian that of the earth ; and, being fo on opposite direction, has 
a tendency to neutralise, rather than add to> this disturbing 
cause * 

This apparatus was tiied^ at sea, and proved to answer tin 
desired purpose in a admirable manner. In one of the 
heaviest gales experienced on Captain Sewesby’s last voyage, 
the chronometer on the appanitus traversed perfectly, and was 
steadier than any of the compasses. 


*> 

Akt. a New Mineraljhmt Nor* 

way^^fbtind and deeded by P. Stoom f, 

^ HIS fossil occurs only <^^Uised. Externally it is of a 
dark brown colour, inchnic^pl red, and in the fracture green- 
ish^black. The lustre of the <deavage is vitreous, and the cross 
fracture dull, but some whj^ listening. It is feebly translucent 
on very thin edges. It scJrm|^ glass, and its spedfle 'gravity 
is 8.jB4. ^It {wesents a rhomfMdal prism," ^th truncated edges, 
and with \Wy acute smmnitk. It has four ch^avages parallel to 
the loagitodih^ faces dm prism HMre^ Plate IV. Fig. 1. 
the two flrst of wlu^m^ more perfect than the tWolai^. In oth^ 
directkaii^ the fracture is uheven, and noarly earthy. According 


• This instrumciC rfescuhed in the Tians^, vol. ix. p. 364. 
f Abstraried from the AnnaU ^ thz Setenas at Starkhvlm fat 

mi, p ISO, 
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to Professor Mitscherlith''s measurements with the reBectiijg 
goniometer, 


M: 

M = 

86* 

56' 

M 

: r s=s 

133 

28 

M 

: 

136 

32 

« ; 

: ft = 

35 

0 

s 

: r = ' 

162 

30 

t 

: t tsz 

28 

19 

t\ 

se *=: 

165 

154 


The angle of the edge, t ss 104® SO' . 

And of the edge, ^ =s 80®. 0 : 1 ^ = 140. 

The facets of the prism cdfresponding wilh'lho cleavages arc 
very perfect, but the terminal facets are less so, and therefore 
the above measures of their indhiation may deviate a little from 
the true angles. It melts readily before tlie blowpipe into a 
black globule. 

This mineral occurs in the parish of Eger, in the south of 
Norway.' It is found in nodules of quartz, disposed in a gra- 
nite, which, according to Hausmann and Von Buch, belongs to 
the transition formation, and the crystals appear to radiate from 
the granite into the quartz. 

According to the analysis of Professor Berzelius, this mineral 
contains 


Silica, • . 

55.25 

Oxide of Iron, 

31.2 

Oxide of Manganese, 

1.06 

J.iine, 

0.72 

Soda, * • • 

10.40 


90.70 


If the minute quantities of lime and manganese be regarded 
as replacing a corresponding quantity of soda, the formula re- 
presenting its composition is ::=:NS^ + 3 FA*-. 

As Haiiy has derived the name of Axihite from the axe-shaped 
form of the crystal which bears that name, Berzelius has given 
that of Achmltc (from a point) to this ,ncw and very re- 
markable substance *. 

* In Uie cabinet of Mr Allan^ there is a large and weU crystal of this 

•ubstani^ which lie some yeora ago received as an unknown mineral from Norway, 
The particular locality was not given. It presents additional facets, not only on 
the edges of the rhomboidal prism, baton the summit of the acute pyramid. The 
' latter are so small, that it is not easy to give their precise measurement* By cx- 
r-mining a fragment of this crystal, Dr Brewster found that it pos&eissfed double ro* 
fi action in a very considerable degree,— Ed. 
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’ Art. VII.-— Ow the Measurement of tlie Progress of an Eclipse 
of ike Moon with a SeMcmti or Reflecting Circle, By T. E, 
>P<iwdich, Esq. Communicated^ by the Author. 

1 ' 

♦ XT is impossible to observe the beginning of an eclipse of the 
Sun or Moon on shipboard, with precision, but by measuring 
the progress of cither with a ^xtan|, at intervals of five minutes. 
Advantage may still J)e taken of these phenomena, for the deter- 
inirijLtlon of the longitude. * *** 

This method offers the great advantage of multiplying the 
angles, and consequently of diminishing the errors by which the 
partial observations may Ix^ affected. 

It was first proposed for eclipses of tlic Snn by Wales, who 
thus observed that of 1774. King, who accompanied Captain 
Cook in 1777, also availed himself of it; but, in both instances, 
the mere observations arc recorded, without calculation, formula, 
or result. 

Kohler appears to have been the first who recommended, and 
Humboldt the first who put in practice, the application of this 
method to eclipses of the Moon. The latter thus determined 
the longitude of Ibagiio witlnn |th of a degree; but as Oltraans, 
who calculated this observation, has merely given us the result, 
without the formula, and as I do not know of any formula be- 
ing in print, I thought it might be useful, as well as interesting, 
to submit the following, which is general, until a neater one may 
be discovered. 

Let A ~ longitarte ]) — long. 0 — ISO'’. 

A r:r latitude of J. 

= augmentation of the relaUve longitude of ]). 
hf = movement in latitude of })• 

S = semi-diameter of Q. 

. do. , }). 

f = ^,frallax of 0 
^ do* J), 

' f =? enlightened part of }) in minutes. 

f the time before or aUer the instant of calculating the long, of ]). 

T =: time for which the above dements (from the Naut. Alman.) ore calcu* 
lated. 

T'r:; mean time of the observation. 
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To determine the relative orbit of the 5 we have, 

+ 6 y = A A + AA =: A 

a?=:A' yrsz}! A' + «A^ = A. 

by which latter equations to may determine a and h ; but 
need not recur to these equations, observing, see Plate IV. 
that when 


if =0 ir=A y = A 

^=1 a^=Aq*A' <^^=:A + A' 

/r=J <r = A + ^' ^ — 

whence the general expression, .r =r A + / a' ^ = a + th\ 

which gives us the value of x and y in time, and enables us Ut 
determine the place of the J) at each instant. 

To determine the distance of the centre of moon and cone oi 
umbra at any moment, we liave (calling the radius of the cone 
of umbra ^), see Fig. 3. 


l)'=ra^ + ^ = (A.^+A/)^' + 2 (AA, + AA,) / + A" + a2 

ODmD D+))A--e = « D« = (i + e + J')* 

(s + e - y)* = (a; + a/) + 2(A A, + AA,) / + A« + a' 

To find the value of we have 

sT="i Tu=-'n';,, 

tang^; tangp tangp 

JT:JR::TT':RR'; JS:JT::SS':TT'; JS-JT:JT::SS'— TT':TT' 
ni; JT :: TT' (tang? ^tang p) ^ ^ 'TT 


tangj7 

JR = JT— TR: 


taiigjB 


TT' 


TT' 


taogJ — tang/) 


' tang 3 — • tang p tang p' 

JR - (tang p'—tang 3 + tang p) TT' 

Umg p (tang tang /;) 

. (t ang p — ta ng 3 + tang p') TT' . 


»R' 

'=^th:= 


tang ) — tang p * tang p (tang 3 — tang p) 

RR> ^ iangj: 

tangp* ” * 

tang /ST" tang 3+ tang p', 

tang {= tangp + tang p' — tang 3 {=p+/)'— 3; 

(a;+ a/) <*+2(Aa,+ aa,) < + a*+ a* = V* = (. - 3' +p + p'— 3)* 

(I I a (AA,+ AA,) (j— -S' +p -}.p' — 3)*— -A* — A* 
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and making r =r (/; + y — S) — y we have, see Fig. 4. 

, _ _ AA, — aV ±: { (»■+ 0*,—^* —A* } 

^JPhf^s, this problem serves to determine the longitude, when 
havl‘ observed i, and the relative time at the place ; for, de- 
signating this time by T', that of the calculation of the elements 
by T (whicli must be taken near the opposition), wc have the lon- 
gitude expressed in time by the formula / .-=:/ — T, being west 
if 7 is positive, and east if it be negative. 

discussion of this formula shews, that if we make the 
quantity under the radical = 0, i. r. 

+ AA,)» + (a; + A/) { (r + .)» ~ A'' _ A* j = 0, 

and derive the value of (r + s) tlierelrom, 

r 4- . — — (^^/ + 

It will be the value of the shortest distance between the centre.^ 
of the conus umbras and the )). 

Tlie time will be given by the c'quation 




Ai\, — 




m which I indicates thq middle of the eclipse. 

If we would have tlie beginning and the end of tlic eclipse, 
we make « = 2^, and the time of each will be given by the ct|ua- 
tions, 


— AA,— -p A.x,)'® + (A /+ A^yi^ (r + )*— 
taking the sign — for the beginning, and + for the end. 


• Or rail J', “ Pour faire ces calcula dedemi«4uir6e, on 

fait ordinairement te rayon dc Tombre (cr -f- ir — . .T), parcc qu’on a remarqu« 

oO ^ 

quo les diir6es obscrv^cs ^taient toujours plus longues que le dur^cs calculus, cc qu*on 
attribue ^ Tatmosplt^rc dc la terre, qui intcrerpte la lumiorc du soldi, ct fail Ic 
m^me eft'et quc produiraii une augmentation dVnviron dans le rayon dc In 
torre. Cette Evaluation parait bien conddcrable.— Delambre, Astronomies p. 360. , 
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The duration of the eclipse will be given by 


m + 23')*— A* — A* } 

- _____ 

If we desire the end of the immersion and the beginnm^ of 
the emersion, we make i = o, and the times will be giveii'by the 
equation 

— AA,— (A^,+ ( A * + A,*) (r* — A* A*) , 

t_ a,*+a/ ; 

being alter the middle of the eclipse, if we take the sign . l of ^ 
the radical, and before if we take — . 

Let I represent the duration of the total immersion of the D, 
i. e. the time during which she remains completely invisible, and 
we liave 



Lastly, we have the hour to which any enlightened part g cor- 
responds, by making « equal to this part, and deducting the cor- 
rcs|ionding value of i. 

In all these equations, we use or repeat nearly the same lo- 
garithms, which very much expedites the calculation. 


Let us suppose that we have measured the chord of distance 
between the two horns of the Moon, which seems to me to ad- 
mit of more precision ; we have only to make the following ad- 
ditions in the original expressions for the elements : 


c = g distance of the horns of ]), 

^ = mean time of the observation of c, 

Gl 

y- = gg (p + y — 3) = radius of the section of the conus um- 


brae, 

« = /s = A,<-tA y=ax 0=^='?-, 

tV ot> 

tang jjE=. a san i = cos i = » 

— /sy (Biot, Geom. Anal. No. 77.) 
y* +y* = Equation of circle of conus umbrae. 
ip q. _ ^2 Equation of circumference of 1) refer- 

red to 2d axis. Sec Fig. 5. 
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rS_y* + .t/2_2Dy + D* = y* 

+r* +y'‘ + 2DV*-- 21)**?* — 2r*J* 

ar _— , 

^ »/*_ ~D ' - r2 - + 2DV* + 2D^3^ + 2/*r 

41)2 


making y = c, we have 

4^2— D I — — _yi +2r*r, 

D* +2L*(2t*~-r* — 3'^)= — r>— yi +2r®r, 
lP^(2c* — r*— rii V4c“* +r‘ + 43^^, 

I)‘^=- (c+r) (c— )•)— (c— S') (c+y) ± 2 >/c‘5^?>^— 

J.4 _ c2;.2 _ t*y2+y2;.* = c«(c* _ S'*) — r^{i? — S'*) = 

(c* _ r*) (6* - S'*) =(r + c) (r ~ c) (S' + c) (S' - c), 

D* = (;• + c) (r _c) + (S' + c) (S'—!.) ± v'(?'+ c) (>:— -c) (^' + c) (^’ 
A'=(r+6)(r— c) B'=:(S'+c)(S'— c) D*=A'+B'+2^/A^iV 
ly = «* + -3- = W + + 2(aa, + + A* + X*, 

whence, (making — AA, — aa, = A A* + a ® = B) 

s 2AS,_ D* — A*— A* 

* ” B “ B ■- 




D*— A*--A* 

B 


The time of the middle of the eclipse is = T + 


A 

B‘ 


The 4 roots of the following Etpialion, 

T+P-a^- 


A 


<=T+jj+v(^y 


• A^ + arS' 


B 


'='"+ W(b) 


A\- . (r±y^)-~A‘-~ — A* 


B 


(c being 


= 0), give the beginning of the eclipse, 
Tbe^nd of the immersion, 

The beginning of the emersion, ^ 

The end of the eclipse. 

The duration of the eclipse is =2^ -}- 


•The shortest distance between the centre of the Moon and of 
the section of the conus umbrse (occurring when t is equal to 
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A \ 

the lime of tlie middle of the eclipse, or ^ =r: T + -^h will be 
given by the value of D, derived from the equation 


D=v'^ "• 


B — BJ 

Lastly, any enlightened quantity of the Moon, or any distaiiCA*^ 
of the horns, will be given by the formula 

A //a 




B 




d*-:a_a4 

+ " IT' 


observing, that, in the former case, D = ?■ — «, 

in tl\c latter, D* == A' -f B' Hh 

Ar=(;+e)(r — 0 B'r= — e) ; 

thus we may have the time t expressed in function of t, or nit 
function of c. 

The longitude of the place will be expressed in time by the 
formula 1^ = < ~ in which f represents the time of the obser- 
vation of € or c ; the longitude being east or west, according as 
L is positive or negative. 

Fipally, sulistituting the value of we have the longitude 
expressed in time by the formula. 


I have calculated M. do Huniboldfs observation at Ibaguc 
by this formula, and the result would no doubt accord precisely 
writh that in the text, were the elements it contains free from 
cyrors ; for, after correcting the most palpable, my result differ^ 
but from that of M. Oltmans. The following errors cannot 
be disputed, and other lesser ones certainly exist. 

It is impos»blC that 21^ SO' can be the mean time at 
Paris, since the elements are calculated very near the opposition, 
and this happened, according to the text, at 19*’..^6' If we 
suppose, for a moment, that this latter element is inexact, we 
may still convince ourselves that 21** 20' 45" cannot be the cor- 
rect time, by merely observing, that the enlightened part of the 


Voyage dc Partie Astronomique, (2 vol. ito), vpl. S. p. 
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Moon 83'S(Kraust be near the end of the eclipse^ since both (he 
time and the quantity of the enlightened part of the Moon con- 
tinue augmenting ; nevertheless the time of this measurement is* 
0' 13".9, i-e. less than 21** 20' 45% which is evidently ab- 
suid. This error of the text leaves no other alternative than to 
^ deeJuet the time for which the observation is calculated from 
that of the full McK)n, which gives us 19*' 27' 28".8. Another 
evident error of the text is detected as follows; 


Mean Time at Paris, 
Ibil^uc, 

21h 

O' 13". 9 according In the 

15 

.50 54.9 

Longitude in Time, 

5** 

W 19" 

instead of 

5 

9 39 given in the text, 

Error, 

0^ 

O' 20" 


Art. WW.^Reniarhs on the hicrease of the Populaiion of t/u' 
United StaierH and Territories North Ayncrka^ with Ori^ 
glnal Tables^ deduced frmi the American Popidatmi Re- 
turns^ to illustrate the various Rates ()f Increase in the White 
Population and Slaves^ and also the comparative degrees in 
which Agriculture^ Commerce^ and Manufactures prevail. 
By deoRG^ Harvey, Esc]. M, G. S. M. A. S., &c. (Conti- 
nued from Vol. VIII. p. 339.) 

Sx.AVK PoPUT.ATlOK. 

IIjVERY lover of humanity necessarily feels an interest in the 
condition of that class cjf our fellow nten who are doomed to 
spend the long range of a miserable existence in a state of slave- 
ry. The heart sympathises with their misfortunes, and wc ea- 
gerly embrace every opportunity, which is likely to throw even 
but a feeble and uncertain iight on their unhappx condition. 
The ret^s of thjs slaves contained in the American Population 
Tables, are probably the sources from which «any satisfac- 
tory informatioh can be drawn, to illustrate this very important 
subject. 

It has been already remarked, that in the enumerations of the 
American people, prior to ' the census of 1820, tlie slaves were 
thrown into one mass, without any distinction as to their sexes, 
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and much less any divisions relating to their ages* In tlie ccn^ 
siis of 1820, however, these very important particulars were at- 
tended to; the males being separated from the females, and each 
sex divided into the four classes alluded to at the commeny.-. , 
ment of the paper* It was observed also, at the same time( as 
a circumstance much to be regretted, that the ages of the. slaves^ 
do not entirely correspond with the classes into which the free 
males and females were divided ; and that, therefore, many in* 
teresting cdmpwsons which mighf otherwise have been made, 
with the white part of the population, could not, under the pre- 
sent circumstances, be institt^ed. It would have been inte/:'’<^ 
ing, for example, to have been enabled to compare the slave po- 
pulation under t^n years of age, with the free white population 
of the same class, and by this means to have considered, bow 
far the general circumstances of the younger classes of slaves at • 
all assimilate to the state of the free American population of 
corresponding ages ; whether slavery exerts any influence of a 
very banefurnature on the young; and whether the freedom of 
the parent does not contribute, in a very powerfol degree, to 
clierish a healthy and vigorous offspring.” Some idea of the na- 
ture of this influence may be drawn from a Table which will 
speedily follow. Two classes, how^ever, of the slave population, 
admit of a direct comparison with the free population ; that is, 
those of twenty-six and under forty-five, and of forty-five and 
upwards. If, indeed, we regard the aggregate of the classes 
below the former of these, in each case, as a single class, ano- 
ther comparikin may be made, with each sex, below the age 
of twenty-six. 

If we take the total amount of each class of the free white 
population, in all the provinces, In 1820, it appears, that, for 
every 100 free white males of 26 and under 46, there were 364 
under 26 ;|pars of age, and 66 of 46 and upwards ; but that for 
every 100 male slaves cf 26 and under 46, wer^334 un- 

der 26 years of age, and only 4T erf forty-five years and up- 
wards; So also, for every 100 free females of 28 and under 46, 
there were 362 under 26, but only 63 of 46 years and upwards ; 
and for every lOO'female slaves 26 and under 46, there w^ere 

345 under 26 years of age; and 46 of 45 years and upwards. 

2 
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These interesting results \vill be mure elearly perceived in the 
^ tbllowing Table : 


Class of Pbrsoks. 

Under 

20 . 

Of 2(), 
and un- 
der 4.>. 

, 0145, 
and 

‘ U|nvards. 

Males, Free, 

354 

100 

65 

Males, Slaves, 

334 

100 

*7 

Females, Free, 


100 

63 

Females, Slaves, 

^5 

100 

46 




_JT^esc numerical results clearly prove the baneful effects of 
hard labour and coercion on the unfortunate slaves ; and is most 
manifest in the class of 45 and upwards, the representative num- 
bers for the male and female slavcvs being so very much below 
the corres}X)ndiiig numbers for the free population. If wo ad- 
mit, however, for a moment, that the relation of the representa- 
tive numbers of the male and female slaves, to ilie corrcsjx)nd- 
ing numbers of the free white population, be such as the law's 
of nature allow ; and that slavery exerts no improper influence 
on the condition of man, then ought the representative numbers 
belonging to the'classos under 26, and of 45 and upwards, in 
tlie free persons and rfaves, to bear some analogy to each other. 
This, unfortunately for the interests of humanity, is not the 
case ; for if we take the males of the classes here alluded to, wc 
shall find, that if the slaves of 45 and upwards bore the same 
relation to the free males of that age, as the slaves under 26 do 
to the f ree males of the same class ; then, instead of there being 
only 47 for the representative numlxir of the oldest class of 
slaves, there should have been 61 ; and if a similar comparison 
be made for the females, we shall find, that, instead of the re- 
presentative number for the oldest class being 45, it should 
have been 60. Hence it appears there is a deficiency of no 
less than 14 persons of each sex, in relation to the assumed 
numbei* for the class of 26 and undefr 45, occasioned^ it may be 
^fairly said, by the hard labour, and the many miseries neccSt^Or- 
rily attendant on slavery. This is a p>int of view, however, 
much too favourable, for, considering the subject, no other rea- 
son can be assigned, why the representative numbers for the 
slaves under 26 are also behxe the corresponding nutnbers foi: 
tlie free persons, but that the effects of slavery, have made them 
VOL. IX. NO- 17. JULY 1823. E 
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so. There cannot be so essential a difference in the natural 
constitutions of the slaves and free persons, as to create so de-Sf 
cidod a change among the representative numbers as the Tai{»le 
presents. The diversities *niust be the result of the cir^ijJniv 
stances of each. 

It is most remarkable, however, that a kind of analogy should 
run through the several representative numbers of the same 
class. For example, if we takq the class under 26, we shall 
find the female slaves nearly a fourth proportional to the 
free males, the male slaves, and the free females ^ for 
354: 334 : : 862 : 342, agreeing within three persons of the re- 
presentative number for the female slaves. The same principle 
will also be found to agree still more closely with the last class ; 
for 65 : 47 : ; 63 : 46 nearly. Now, the proportionality of these 
numbers proves, that whatever may be the nature of the causes 
which operate *011 the slave population, their influence on both 
the sexes must be very nearly the same. But arc those causes 
favourable to the happiness and well-being of the slaves ? Are 
tliey such as to leave them no room to regret their condition, 
when they contrast it with the situation of the free population 
wliich surrounds them ? These are questions most interesting 
to the philanthropist, and to the satisfactory solution of winch, 
every friend of humanity is desirous of lending his aid, how- 
ever feeble and weak it may be. It would indeed communicate 
a pleasure of no ordinary kind, if it could be satisfactorily pro- 
ved, that the causes so operating are not- such as are hostile to 
human happiness, to the well-being and moral improvement of 
this unfortunate people. But the reverse is mucli to be feared. 

The male slaves under 14 years of age, in each individual 
State and territory, exceed the females of the same age in num- 
ber ; and if we take tlie average of* tlie whole slave jwpulation, 
the relation will be found to be about that of 106 tq 100. But 
for the other classes, the preponderance will*be founS, in some 
of the States, on the side of the males^ and in odiers on that df 
the females* Taking, however, the aggregate amount of each 
class,' for all the States, the males will be fou^d to exceed the 
females for all ages ; though in the class from 14 to 26 they ap* 
jproach exceedingly near to an equs^ity.) The results of these 
j^mparisons may be arranged in a Table, and which will at 
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once exhibit tlie relation bcUveeii the nialcii and females of eacli 
olz^s : 


Ages. 

Froportional 
number of 
Males. 

Proportional 
number of 
Females. 

Under fourteen, 

106 

100 

Fourteen, and under twenty-six. 

100 

100 

Twenty-six, and under forty-^ve, 

107 

100 

Forty-five and upwards,. 

110 

100 


m mJb s therefore appears, that, in the transition from the first class 
to .the second, of the slave population, the ratio of nf&jority 
which at first existed, becomes gradually converted into one of 
equality ; but that, from this latter class to the final ond, tlie ra- 
tio again^ augments, and attains its maximum during the decline 
and closQ of life. 

The results which the alxive Tabic affords, are so very dif- 
ferent from those which have been obtained from the returns of 
the free coloured persons, that no apology may be necessary for 
somewhat interrupting the order of the essay, by introducing 
them in this place : 


Ages. 

Proportional 
number of 
Males, 

Proportional 
number of 
Females. 

Under fourteen. 

lOi 

i 100 

Fourteen, and under twenty-six, 

9 ^ ! 

100 

Twenty-six, and under forty-five. 

86 

lOO 

Forty-five and upwards, - ■ 

9:5 • i 

100 


How opposite must have been the causes which contributed 
to produce the first numcricTai columns of the preceding Tables i 
They are most unquestionably of a highly interesting nature, 
and deservmg, in a particular degree, the attention of the phi- 
losopher. ^ne principle may be clearly deduced from them, that 
the condition of the female is much improved by the blessings 
of freedom ; but how far the repre^ntativo numbers for the 
males may ^safely compared with each other, considering the 
probability therS is, that this class of the slave population is 
continually receiving augmentations of an irregular kind, 
throagh the various channels which unfortunalely exii^t for the 
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supply of slaves, is a subject worthy of much consideration./ 

. From whatever causes, however, the differences among the^re- ; 
presentative numbers may arise, their remarkable disparity 
ders it a question of peculiar interest, and worthy of a distinct 
examination. 

For the purpose of estimating the rates according to which 
the slaves liave either increased or decreased, in the several 
States and territories, the following tabic has been computed 
from the respective population returns : 


States & Tehritoriss* 

Rates of Increase 
or Decrease from 
U90 to 1800. 

Rates of Increase 
or Decrease from 
1800 to 1810. 

Rates of Iiicrenv^ 
or Decrease from 
1810 to 1820. 


' Maine. 




O' 

New Hampshire, 

— 94.9 



CA 

Massachusetts, 





Hhodc Island, 

— 60,0 

— 71.6 

— 58.3 

1 

Connecticut, 

— 65.6 

— 67.4 

—* 68.7 


Vermont, 





New-York, 

-- 3,4 

— 37.3 

— 32.8 

1 

New Jersey, 

+ ar 

— 14.5 

— 30.4 

C« j 

Pennsylvania, 

— 54.3 

-.114.6 

— 73.5 

« ■ 

Delaware, 

«— 44.4 

— 47.3 

4- 7.9 

'O 

Ohio. 





Indiana, 



— 19.8 


'Bf ary land. 

+ 5.4 

+ 2,7 

— 38 

i 

Virginia, 

4- 18.2 

+ 13.5 

4- 8.3 

S 

North Carolina, 

+ 32.5 

4* 26.7 

4- 21.5 

(A 

South Carolina, 

+ 36.5 

4 34.4 

4- 28,2 

1 ■ 

Georgia, 

+ 138,2 

4 76.2 

4* 42,2 

1 

/.ouisiana, 



4 2193.7 

a 

o 

Tennessee, 


227.8 

4 79.9 

CA 

Kentucky, 

4 224.6 

4 99.7 

4 57.3 


' Alabama, 



4 20.8 

w 

Missisippi, 


4 389.8 

4 92.0 


Illinois, 



4 4458 

2 . 

Missouri. 




1 

Michigan. 





Arkansas. 





^Columbia, 


+ 360.3 

ia2 

The entire Slave popu- ) 
lation, - 

+ 98.2 

IIKESi^ 

\ 

4* 29,1 


With reference to the above table, it may be observed, that, 
in the districts of Maine and Massachusets, no. slaves have been 
recorded in any of the returns; and it may ♦hence be presumal 
):hat these districts have been always free from this class of per- 
sons. Ill the census of 18S0, the following States, in addition 
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to- those last mentioned, were found without slaves, viz. New 
I Hampshire, Vermont, Ohio, and the territory of Michigan ; 
th^ir numbers having rapidly decreased from one census to the. 
^^ler, ‘ so as in the last enumeration to have disappeared alto- 
get{ier. In New Hampshire, for eJtample, the decrement from 
1790 to 1800 was 94,9 per cent. ; and this diminution having 
T)een probably continued with still greater rapidity, during the 
succeeding periods, the whole slave population had vanished be- 
fore the enumeration of 181(1; nor were any traces of their ex- 
istence to be found in 1820. In Rhode Island, the decrements 
wijlJ be perceived to be rapid .and continuous, during the whole 
{)eriod embraced by the table ; and, in the last census, the slaves 
were found to amount only to 45 in number, and these will 
most probably disappear before the next census of the people. 

In Connecticut, the decrements have been increasing through 
each period, leaving, in 1820, only 97 slaves. In Vermont, in 
the year 1790, only 16 slaves were to be found, but not one in 
the succeeding census. In the State of New-York, the slaves, 
in 1790, amounted to above 21,000. In the succeeding ten 
years they received a feeble decrement of 8.4 per eent. ; but, 
in the following period, it amounted to 37.3 per cent. ; and in 
the decade from 1810 to 1820, the rate of d^rease was conti- 
nued at the rate of 82.8 per cent. ; leaving, at the end of the 
period last mentioned, only 10,088 slaves; so that the lime may 
not be far distant, when the inhabitants of this large and po- 
pulous province will have to boost that every native of its soil 
is free. 

In the first of the periods included in this table. New Jersey 
received an increment of 8.7 per cent, to its slaves ; but, in the 
succeeding period, a decrement of a greater magnitude was 
found ; and, during the last period, this decrease became still 
greater, amounting to 80.4 per cent., leaving only 7557 slaves 
at the la^ census. In Pennsylvania, the slaves have declined 
very considerably 'since 1790, having diminished, in the first in- 
terval, 54.3 per cent ; in the second, 114.6 per cent. ; and, in 
the third, 78.6 per cent ; so that, the slaves which, in 1790, 
amounted to nearly 4000, were reduced,' in 1820, to a little 
more than 200. Delaware, on the contrary, which had recei- 
ved considerable decrements iii |he first and second periods, i;i 
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the last received a small increment; its slave population, ac- 
cording to tlie last census, exceeding 4;500. Maryland alsa,|| 
^hich, during the? first and second periods, had received incre- 
ments respectively proportional to 5.4 and 2.7, in the last 
riod exj)erienced a decremeftt of 3.8 per cent. But any iiysre- 
ment, however small it may be, wlien operating on a conside- 
rable slave population, like that contained in Maryland, must 
be viewed with concern. In 1790 the slaves amounted to 
above 103,000, and these, by the increments they received in 
the succeeding decades, were increased, in 1810, to more than 
111,000; but the decre^raents experienced in the last 
reduced them to about 107,000. In Virginia, also, with slaves 
amounting, in 1790, to nearly 293,000, we cannot but contem- 
plate with pain so large an increment as 38.2 per cent, in the 
first period, 18.5 per cent, in the second, and 8.3 in the third; 
and though these increments form a descending series, still ope- 
rating, as they do, on so large a j^opulation, the effects must be 
very considerable ; and hence we find, that, in 1820, the slaves 
amounted to above 425,000, making an increase, in thirty 
years, of 132,000, Should these increments, during succeeding 
years, still diminish, we may hope to sec the slave population of 
Virginia reduced to a stationary state ; or, what would be. still 
more pleasing to eoiitcmiplate prospectively, such a series of de- 
crements, as would speedily lead to a total removal of this un- 
fortunate order of men. The two Carolinas also have received 
increments during each period, but of a decreasing kind. In 
the northern province of this name, the increments were respec- 
tively as 82.5, 26.7, and 21.5, during the three pericJds indicated 
in the table ; and, in South Carolina, as 36.5, 84.4, and 28.2 ; 
these increments, augmenting the slave population of the former 
province, in thirty years, fibm 100,000 to 169/)00 nearly ; and, 
in the latter, from 107,000 to 260,000 nearly, ^eorgia, in 
1790, had a slave population of above 29^000 '/durir^g the sue- 
ceeding ten years it received an increment of 188.2 per cent. ; 
and, in the period from 1800 to IBIO, another increment of 
76.2 per cent. ; and, in the hst decade, a still farther inciease 
of 42.2 per'cent. The co^seguen^ of these rapid increments 
has been, to increase the dave popiilatlon from a little more 
to nearly 150,000, during the space of thirty 
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yehrs' But the most considerable increment in the whole of 
the 'States and territories, is that which the province of Loui- 
siana received in the period from 1810 to 1820, amounting to 
,>S^93.7 percent. This immense rate of increase in the slave 
pojUilalion, very much exceeds the^increment of the whole ^>o- 
j)ulation, and proves that the slaves have increased ifi a much 
more rapid ratio than the other branches of the jwpulation. 
This has arisen most probably from the circumstance^ that the 
free settlers, who may have nnigratod to this territory, carried 
with them numerous slaves. The number of slaves, in 1810, 
'^.■s^j^nted only to 0011 ; whereas, in 1820, they had in- 
creased to 60,064, During the same interval, the free branches 
of the population increased from 17^834 to 66,715, In 
the year 1810, the slaves were to the free population as 
^ to 138 ; but, in 1820, they were as 23 to 28 — a 
change most melancholy for the friends of humanity to con- 
template, and most striking, when contrasted with the results 
obtained from other territories. From Indiana, for example, 
where in 1810 there were 103 free persons for every slave, and 
in the last census no less than 77S ; the slaves having decreased 
19,8 per cent., and the free branches of the population increased 
505 per cent. The state of Tennessee, also, received a large 
increment to its slave population, amounting to 227,8 per cent, 
in the decade from 1800 to 1810; and, in the succeeding pe- 
riod, another incremc;pt of 79*9 the two increments having 
increased the slaves from 13,584, their number in 1800, to 
80,107, their amount in 1820. In Kentucky, in the year 
1790, the slaves amounted to 12,430; but an increment of 
224.6 per cent, received during tJie first decade; another incre- 
ment of 99.7 per cent, during the second; and of 57.3 in the 
third period, augmented the slaved, from the number before 
mentioned^ to 126,732, their amount in 1820, Only two enu- 
meration^ii^f Al^Ijama have taken place,, viz. in 1810 and 1820; 
and, firom a comparison of these, it api^ai*s, that tlie slaves in- 
creased during the ten years at the rate of 20.8 per cent. At the 
last enumeration they amounted to nearly 42,000. ^ In the peripd 
from 1800 to 1^10, the temtoiy of Missisippi received an in- 
crement pf 389.8 per cent; ; and tliis was succeeded by another 
of 92 per cent. ; the two ia^ements having augmented tlj^e 
slaves from 8,489 to 32,814, their amount in 1820. In Illinois, 
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the increment during the period from 1810 to 1820 amounted 
to 445.8 percent. ; but this large rate of increase fortunaiely 
operated only on a small population. The slaves, however, in- 
creased more rapidly tlian the free persons ; for, in 1810, thi^ 
slaves were to the free persons as 1 to 72 ; but, in 1820, as y to 
69. In 1820 the slaves in the territory of Missouri amounted 
to 9722 ; but as this was the first enumeration, no rate of 
increase can be assigned. The same remark applies also to 
Arkansas, the slaves in that territory amounting, in 1820, to 
1617 persons. In Columbia, the increment from 1800 to 1810 
was great, amounting to 360.3 per cent. ; but which was 
strikingly reduced in the next decade to 18.2 per cent. In 
1820 the slaves amounted to 6377. 

On reviewing the changes wliich the numerical results of the 
slave population have undergone, during the periods embraced 
by the foregoing table, some of them are perceived to be distin- 
guished by increments, and others by decrements ; and it there- 
fore may not be uninteresting to enquire in what way these op- 
posite results arc connected with the four great divisions into 
which the American States have bc^pn latterly divided. The 
Northern States, it will be [)erceivcd, are either altogether with- 
but slaves, or the changes which their numbers have undergone, 
during the thirty years ending in 1820, have been all of a de- 
creasing kind ; the whole of tlieir numerical rates falling under 
the class of decrements- The same remark will also apply to 
the middle States, with the single exception of a small increment 
to the State of New Jersey, in the first period ; and of a nearly 
similar increment to Delaware, in the last. But in the Southern 
States, the changes have been all of an increasing khidy except- 
ing a small decrement received by Maryland in the last decade ; 
and hence, with this single *exception, all die numerical results 
Ihll under the class of increments* And it is to be regretted that 
these increments should have operated on by far \^ie largest 
portion of the slave poiiulation in the United States ; and that, 
therefore, as a necessary consequence, the increase of> the slaves 
ntust have been very conriderable. The changes also in the 
slave population of the territorial governments are of the same 
kind as those in the Southern States. 

^ It hence appears that the numerical changes which die slaves 
dla^c undergone are of two op|X)site kinds ; and that, tliercforc. 
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j the Ignited States and territories may be properly separated in- 
I to two great divisions, — the decuements hemg confined to the 
Northern and Middle States^ and the increments to the Scnitl^ 
<*ln States^ and territorial governments. In 1820, the slaves in 
the’ibrmer States amounted to 22,697, and the free white popu- 
lation to 5,138,303 ; so that for every slave there were 226 free 
perrons. But in the same year, the slaves in the Southern States 
and territorial, governments amounted to 1,508,747 persons,^ 
and the free white population* to 2,955,987, scarcely affording 
fur ex^ery slave two* free . persons. Tlic philanthropist can 

4iP5S?f«ely contemplate a more melancholy contrast than this. 
It would be imcandid perhaps to say, that, in contrasting the 
Northern and Middle States with the southern provinces and ter- 
ritorial governments, that the degrees in which humanity, and 
the graces of Christian charity, prevail, bear any proper relation 
to the striking results which this comparison affords ; — still, it 
exhibits a humiliating picture of the latter provinces, w^hen we 
contemplate, that, out of every three persons^ in their vast popular 
tiouy one <f them is a slave; and this in a country also, which, 
as far as its white population is concerned, has good reason to 
boast of its liberty, and of all the substantial blessings whicli arise 
from the utmost limits of religious and political freedom. In 
some of these States, indeed, as the succeeding table will more 
particularly display, the slaves will lie found to bear a still 
higher relation to the white population^ than that above alluded 
to. In Virginia, in South Carolina, in Georgia, and in Missi- 
sippi, among every twelve persons seven of them will be slaves ; 
iuid yet the soil of these provinces affords an easier support to 
llicir inhabitants, than the stubborn lands of Pennsylvania. In 
the latter state, the ground requires deep and repeated plough- 
ing to render it fruitful ; but in the former provinces, merely 
‘‘ scratching ” it once or twice affords tolerable crops 

Itwouh/be interesting, also, if we jxjsscssed the requisite 
materials, to attempt a moral estimate of the habits and charac- 
ters of the inhabitants of these twoj;reat divisions of the x\merican 
States. That there is room for supposing some difference to 
, exist, may be inferred from a remark made by Dr Rush, in the 

* See account of the progress of population, agiiculturc, manners, and govern- 
ment, in ll^ennsylvanin, by Benjamiu Uusb, M.D., vol.iii. p. 183 , of the Manches- 
ter Transactions. 
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paper just quoted, viz. “ that our State (Pennsylvania), is^the 
great outport of the United States for Europeans; and thatj af- j 
ter performing the office of a bp dctainwg n%thosc people 
who possess the stamina Industry and virtue^ it allorcs a 

sage to the rest to those States which are accommodafed to their 
habits of indolence and The States particularly mention-^ 

ed by Dr Rush, are Virginia, North and South Carolina, and 
Georgia. Whether, however, the character which he attributed 
to them in 1786j be not too strongly marked for the present 
period, and whether the white inhabitants of those States may 
not have improved in their moral habits, in common withM^ 
age, is a question worthy of the most deliberate consideration. 
Still, in the most favourable point of view in which the subject 
can be contemplated, there is much reason to fear that the solid 
attributes of vhtue cannot be very powerfully developed in a 
bdng, who is surrounded on all sides by slaves, and who can 
draw no other impression from tlieir low and unhappy condition, 
but such as have a tendc^ncy to debase the mind. No associations 
can arise from the contemplation of a social system of this kind, 
if social it may be called, all calculated to exalt the human 
character, to develope the pure feelings of humanity, and unfold 
all the better attributes of our nature. The time, however, miay 
come, when the American Government will feel disposed to give 
a practical proof of its love of liberty, by^extending the blessings 
of freedom to her slave population. Ai>d, in the mean time, 
much may be done in all the States, but particularly in the 
southern and territorial governments, to check, by every humane 
and laudable means, their farther increase; to soften and improve 
tlie condition of these who remain ; and, by freeing their minds 
gi-adually from the degrading fetters of ignorance, as well as 
their bodies from the dominion of the chain and the whip, to 
prepare them for all the blessings of a final cmanc'^tion, and 
to whidh, as moral and intelligcn| beings, they ar^ ^ually entu 
tied with themselves^ 

It may not, however, be uninteresting, to pursue this branch of 
the subject a little farther, and to trace, in a more particular 
mano^ry the numerical relations existing l)etwecm the slaves and 
the free population, in all the States. For ^his purpose, the fol- 
lowing table has been calculated, and which, by assuming unity 
as the representative number for the slaves in each State, ex- 
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hibjts, in its proper columns, the free persons proportional to it. 

; It li^ay be necessary to observe, that when the character oo oc- 
curs in the table, it is intended to express, that no slaves existed 
in the State or the territory at the time of the enumcratiofi • 
and. that when the symbol • occurs, no enumeration was taken, 
cither of slaves or free persons. 
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This tabjle brings into one point of view the relation which 
existed beti^eeii die slaves and the free white persons in ^very 
State, and alsowifli the aggr^atc population, at the periods in- 
dicated at jtlie heads of the respeedve columns. In the Northern 
and Middle States, the numbers will be found to increase in all 
the periods, excepting in the single instance of Delaware, in the 
year 1820 ; but, in the Southern States and territories, they will 
be found, ^6n the contrary, gcnendly to decrease ; confirming the 
remark before made, that, in the former provinces, the slaves 
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have (liminishedj— but in the latter generally increased. Maw 
facts of a very interesting nature may be drawn from this table. 
It is curious, for example, to observe, how, in some of the 
States, the representative numbers for the free population aug- • 
ment, and become, in succeeding periods, denoted by co ; pre^v- 
ing the slaves to have vanished ; — and how, in other cases, that 
a close equality should exist, between the relations of the slaves 
to the free persons, at different periods ; — that, although the 
former may have been augment^ by increments of a very irre- 
gular kind, the free population should still maintain an uniform 
relation to them. The most striking example of this nature^^ 
in the state of Virginia, where the representotive numbers for 
the years 1800, 1810, and 1820, are each 1.5 ; notwithstanding 
both the increments of the free population and the slaves, in the 
different periods, were of a very unequal kind. The irregula- 
rities, therefore, in the increments of the slaves, must have been 
compensated by increments of a corresponding kind, in the free 
white population. In other instances, the results present ex- 
amples of numbers, forming arithmetical progressions. Ken- 
tucky and Missisippi present perfect cases of the kind, through 
the enthe range of their numerical results, and North Carolina 
very nearly so ; although the increments which their free white 
and slave populations received, during the cora^sponding pe- 
riods, bear no visible relations to them. These singular rela- 
tions, together with the oirresponding results of the whole |) 0 . 
pulation, are arranged in the following Table : 
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It is very pleasing to obsene, with respect to the entire po-* 
pulatioiti^ that the free persons have increased in a greater ratio 
than the slaves, througli the whole of the period, since the first 
authorised census. This conclusion may be inferred from one 
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of the last columns of the preceding table, and as the fact is 
worthy of being particularly remembered, it may be more expli-^ 
cilly stated as follows ; 


In 1790, 
In 1900, 
In 1810, 
In 1920, 




the relation of the 
Slaves to the Free 
Persons, were as 


s 


10 to 46 
10 to 49 
10 to 51 
10 to 53 


Many other interesting relations might possibly be deduced 
from the tables relating to the slave population ; but it is time 
to hasten to the consideration of the facts which this survey of 
tiiC American pt)pulation has afforded, relative to the numbers 
devoted to agriculture, commerce, and manufactures 


• In Counsellor Cooper’s Letters on the Slave Trade, it is remarked, that the 
proportion of deaths among slaves has been determined, from a series of observa* 
tions, to be about I in 20.’* Adopting this, therefore, os the most prol)able datum 
to which wc can at present refer, we may determine from it what proportion of 
births is necessary, in order to produce the slave ix>pulation, at the different pe- 
riods referred to. For this purpose, let A denote the amount of the slave popula- 
tion, at any given period, A’ its amount at any succeeding time, and n the interval 

in years. Let also -- represent the rate of mortality, and the annual ratio 
of births ; then, from the formula of popplation. 


A'=.a(i + ^)», 

\ mx / 

wo may deduce, by the application of logarithms, 

,og(i 

® V nwr ”/ » 

the latter number of which, being a known function, may be denoted by log 0*; 
hence, the preceding equation will become, 

and, by passing from logarithms to numbers, there will arise. 


1 +* 


= 0 ; 


and which, by Ruction, produces 

— 1 ) +T’ 

a general formula for the annual ratio of births. 

From the actual enumerations of the slaves, wc deduce the following results : 

( 17d0 to 1800, ) ( 1.0254. 

For the period from *< 1800 to 1810, > the value of O is < 1.0291 
( 1910 to 1820,) (1.025.9, 

and which valpcs of 0, being substituted in the preceding formula, and also the va« 
lue of m (20), there will arise the following values of ar ; viz. 


From 
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On Agriculture^ Commerce^ and Manufactures, 

The columns devoted to Uicse occupations, in the census fi)r 
1820, enable us to make an. estimate of the degrees iu which 
they severally prcvsuled, in the different provinces of the United 
States; and, if neces^ry, by reducing the population to the same 
radix, to compare them with similar employments in other coun- 
tries, Surveys of this nature, carried on at regular periods, and 
performed with accuracy and care, become in time the fruitful 
sources of much valuable infonnation, liy them the growtli of 


(179010 1800,) • (13.3 ) ailbrding for the 

From << 1800 to 1810, V the value of « is 12.6 > annual proportion 
(1810 to 1820. J (ia2,j of births, - 

The average of these ratios is -—th. 

13 

If we admit, with Mr Cooper, that the fraction -^th, is a proper representa- 

5&V 

live of the rate of mortality, we may be disposed to coimdcr the annual proportion 
of births here deduced as too great ; and that it affords the probability, that. In 
each of the periods above mentioned, cofuiderable importations of slaves must have 
taken place. It would be possible, indeed, to introduce an clement, corresponding 
to the average annual import of slaves, into a formula combining the elements of 
birth and mortality, and hence to forth something like an estimate of the annual 
liumber actually imported. To accomplish this, it may, in the first place, be re- 
marked, that, whether the births exceed the deaths, or the contrary, the difference 
of the fractions, which denote them, must always be some determinate function of 

the actual population, and hence may be denoted by ziZ' ^ * If we also adopt ^ 

for the average annual import of slaves, and w as the representative of 1 — \ 

the amount of the slave population, after n years, will fumbh the equation 


+ 

= a' (« + »«+ »» +»“H 


w — 1 

and from which we deduce 
9- A' 


a geneml expression for the average annual import of slaves, in terms of their pre» 
sesti number, and their average annual rates of bh-ths and deaths, ' All qf these cle- 
Wnts are such as a perfect table of statistics ought to fUrnish. 


1 

13.3 

1 

12.6 

1 

13.2 
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agriculture may be traced, and the steps which mark its decline, 
either in the individual provinces of a state, or in the aggregate 
of a country at large, may be readily and satisfactorily measured. 
So, also, the dawn of trade, and it9 gradual enlargement ; — the 
feeble beginnings of the arts, and their rapid progression, when 
•quickened by the active springs of commercial enterprise and 
speculation, — all have an influence on population; and their 
proporfioilal dfects become tpanifest, by accurate periodical re- 
turns. In some, divisions of a country, for example, agriculture 
may advance with rapidity, and make the steps, by which com- 
inerce ascends, ‘ appear feeble and unimportant. In other States, 
commerce and inanufiictures may exhibit strong proofs of ma- 
turity and vigour, but the arts connected with agriculture dis- 
play every symptom bf languor and decay. These varied 
changjes, with many other mutations of a smaller kind, may be 
satisfactorily estimated, when statistical surveys arc well con- 
ducted, and all the elements necessary for undertakings of the 
kind are faithfully and properly introduced. 

To estimate, in a satisfactory manner, the various degrees in 
which agricultuj'e, commerce, and manufactures prevail, in the 
different provinces of the United States, the following table has 
been computed, from the population returns for 1820, by 
making the number of persons in each of the classes here al- 
luded to, proportional to a population of 10,000 persons ; and 
to render tlie comparison convenient, the numerical results have 
been arranged in descending series, with the name of each state 
opposite to its appropriate representative number. 


Proportion of Ten 
Agrioulturb, 

Thousand Persons 

CoHMgRCE, 

► 

chi^jf employed in 
Manufactures. 

tndiflna^ • • 4160 

Loutsiatui, ' 3516 

South Carina, 3995 
Georgia, - 9d67 

Misaisippi, •> 9920 

North Caroliiia, 2797 
Virginia, • 9595 

Arkansas, • 9531 

Tennessee, • 9415' 

AUihama, • 9396 

Kentucky, - 9349 

Illinois, - 9245 

Michigan, - 441 

Loui^ane, - 407 

Massachusetts, 954 

Columbia^ - 155 

Maine, - 144 

Rhode Island, 140 

Connecticut, * 130 

Maryland, - 117 

Missouri, - 75 

Delaware, • 73 

Pennsylvania, - 67 
New-York, , 66 

Rhode Island, 733 

Columbia, - 661 

Massachusetts, 639 

Connecticut, 637 

New Jersey, - 574 

Pennsylvania, 574 

Maryland, • 458 

New-York, - 437 

Louisiana, - 394 

Delaware, - 388 

Vermont, - 360 

New Hampshire, 356 
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Table continued. 


Proportim cf Ten 

Thousand Persons chiefiy employed in\ 

Aoriculturb, 

COMUBRCB, 


Manufactures. | 

1 Vermont, 

2161 

New Jersey, 

66 

Ohio. 

320 

1 New HRmpshirc. SI 45 

Georgia, 

63 

Virginia, 

304 

Missouri, 

3140 

Arkansas, 

55 

Missouri, 

393 

Maryland, 

1943 

South Carolina, 

53 

Maine, 

350 

Ohio, 

1909 

New Hampshire, 

U 

Michigan, 

320 

Maine, 

1844 

Virginia, - 

43 

Indiana, 

219 

Connecticut, 

X83S 

Illinois, 

43 

Kentucky, 

309 

Delaware, 

1833 

North Carolina, 

40 

Tennessee, 

166 

New-York, - 

1804 

Missisippi, 

39 

North Carolina, 

185 

Michigan, 

1650 

Alabama, 

35 

Illinois^ 

182 

Bhode Island, 

1513 

Vermont, 

33 

South Carolina, 

133 

New Jersey, - 

1470 

Kentucky, 

29 

Arkansas, 

125 

Pennsylvania, 

1343 

Indiana, 

39 

Alabama, 

110 

Massachusetts, 

1313 

Ohio, 

35 

Georgia, « 

104 

Columbia, 

258 

Tennessee, 

34 

Missisippi, 

86 

The whole i)o - 1 


The whole po- ) 

75 

The w'hole po- 1 

• 363 

pulation, < 

|. 2i4i6 

pulation, f 


pulation, j 



At the summit of the agricultural column will be found In- 
diana, and at the bottpm of the same Columbia ; because, in the 
former state, agriculture abounds in a maximum degree, in pro- 
portion to its population ; and in the latter, the least pf the whole 
series. In the first line also of the commercial column will l)e 
found Michigan, and in the last Tennessee ; and in the column 
^for manufactures Rhode Island appears to enjoy their advan- 
tage the most, and Missisippi the least. The order in which 
the provinces are arranged,- in conformity to the value of the 
representative numbers, although a little at variance with their 
geographical positions, will not only enable us to trace with ease 
the gradations in the influence of those arts, subservient to the 
existence and well-being of man, througji all the different States, 
but likewise, if necessary, to ascertain the comparative relations 
and importance of agriculture, commerce, and maiufactures in 
each State ; and also, in the great mass of the provinces at large. 
If we wish, for example, to compare the condition of agricul- 
ture in Kentucky with that of Maryland, we shall find, that 
they are to each other as 2342 to 1943 ; or that this necessary 
art prevails in the former State above the latter, in nearly the 
ratio of 23 to 19. In like manner, if it be required to compare 
the commerce of New York with that of New Jersey, we shall 
find, that because cacli is denoted by 66, they arc in a ratio of 
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equality ; tliat is, that in proi^ortion to the rcs|)cctive population 
. of these States, commerce prevails in the same degree. So, also^ 
if .we feel desirous of contrasting the degrees in which agricul- 
ture, commerce and manufactures prevail in South Carolina, we 
sliall find tliey are to each other as follows, viz. 

Agriculture, 3295'! 

Commerce, 53 > or nearly as •< 2 

Manufactures, 132} ( 

Wc further perceive, that (on of the representative numlicrs 
of the agricultural dilurnn are greater than 2146, the number 
dedticed from a comparison of the total agricultural population, 
to the whole ))opulation of the country ; and also that 8 of the 
numbers in the commercial column, and 10 in that devoted to 
manufactures, respectively exceed the numbers *75 and 363, 
being those which exhibit the relation of the aggregate of each 
of these occupations, to tile w^hole population. In like manner, 
wc find, that the agriculture of New Hampshire, the commerce 
of Missouri, and the manufactures of Vermont, approacli, in the 
nearest degree, to the numbersjicre alluded to. By a farther 
inspection of the table, it likewise} appears, tliat agriculture ex- 
ceeds commerce in a maximum degree, in Indiana, and in a mi- 
nimum degree, in the territory of Michigan ; that it also exceeds 
manufactures in the greatest degree In Mlssisippi; but tliat in 
the district of Columbia, the representative number for agricul- 
ture w ill be found much inferior to that of manufactures. 

The decided superiority of agriculture, in all the States, above 
their commerce and manufactures, gives room for many strik- 
ing reflections, respecting the almost unbounded capabilities of 
the country ; — of the influence which a plentiful supply of the 
means of subsistence must neccsstirily have, — in accelerating the 
}X)pi]lation^ — ^in improving their political condition, and giving 
a high tone to their moral tdiaractcr ; and, in conjunction with 
that active spirit, wJiich will most probably stimulate their com- 
merce and manufactures for a long succession of ages, must 
open to the inhabitants of the great northern division of the new 
world, treasures of a nobler kind than tliosc afforded bv the 
mines of Peru. 

PtYMOUTII, ) 

February 21. 1823. I 
yoL. IX. VO. 17. JT-r.y 1823. 
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Abt. IX.>-i/ourna2 qfa Tour to {he Coast qfthe Adriatic Sea, 
and to the Mountains of Carnicda, Carinihia, Tyrol, Scdtz- 
burg, and Bohemia, undertaken chiefly mith a view to the 
Botany and Entomclogy of those countries. By Dr David 
Hekby Hopfe and Dr Hemby Hobnschvch. (Continu<^ 
from vol. viii. page 826). 

“ Hundsberg, March 22. — Many of the plants which we 
have collected on our jouniey^ require to* be put into the press 
to dry. . Amongst them are several mosses from Pirano. -It is 
an excellent thing for botanists, tliat these plants can be kept 
for a long time in a fresh state ; and it may be generally re« 
marked, that if they do not lose their calyptra and lid, they do 
not suffer. In the afternoon we went into tlie city, that we 
might give our friends a proof of‘ our safe return. 

Ilundsherg\ March 23.~Iu order to repair tlic time tliat 
we had lost, wc must, this day, make a botanical excursion. 
We have therefore fixed upon visiting Contobcllo, to seek for 
the Euphn^hia CharaclaSy which we did not find in flower on 
the 1st of March. We had intended being there on the 15th ; 
at which period, according to our calculations, the plants would 
. first be in blossom. The journey to Venice prevented our put- 
ting this plan in execution ; but wc found that we were, even 
now, quite soon enough. Vegetation is, however, somewhat ad-, 
vanced, and the Karsch (coarse stony ground, so called) ap- 
pears disposed to exchange liis grey winter garb for a green 
summer one. The almond, pencil and cheny trees, and [x^ren- 
nial plants are shooting forth their leaves; amongst tlic lat- 
ter wc recognised Salvia offiemaiis and Tewrkm Jhmm in 
leaf, where they been protected from the cold, by rocks, in 
the wood of Contobello. Wc descended throl^gh *tbe vine- 
yai'd to the coast, to collect marine plants; but tliis was at- 
tended with difliculty. The sea ran high, and we were obliged 
to take off the lower part of our dress ; by which means we got 
our feet bloody from the sharp stones of the shore. But no- 
thing can be accomplished witliout labour. Wc found a targe 
heap of Cardium msiicumf which had probably been thrown 
jfirom the net of a fisherman, as the animals were all dead. We 


3 
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picked out the finest coloured shells, and carried home our 
handkerchiefs full of them.'’ 

Hundsbergy March Covetousness is the root of aU 
Yesterday, and part of to-day, were wholly occupied in 
laying out the plants previously collected ; but having completed 
ilhis task about noon, one of us proposed employing the after- 
noon in going abroad, to search for plants of Primula acauliSy of 
which we had, a few days agQ, seen specimens in an orchard be- 
tween this place and ^Trieste. The garden- wall which bordered 
the footpath was low, and hero and there broken down, where 
reparations were about to be made, so that wo easily obtained 
entrance, and got half way down the declivity of the hill where 
the Primula grew. The finest plants were soon selected, dug 
up, and carried to the vasculum, which was presently filled. 
The farther, however, we searched among the trees and bushes, 
the larger did the spoeimens appear ; and we also found a va- 
riety with white flowers. But when these were to have been con- 
veyed to tho box, behold, it was gone ! A cunning Italian had, 
perhaps, been looking for some while fi'om above, at the careless 
botanist, and formed the scheme of stealing his box, in which, 
alas ! he too well succeeded. The rascal had also carried away 
with it our beautiful primroses. The loss of the l)ox is, indeed, 
of no small consequence to us; as wc must, of necessity, get a 
new one made, which is attended both with cxpcnce, and loss of 
time. However, we resolved not to distress ourselves too much 
on account of this mischance, tlie first that in our whole journey 
we have met with ; and spent the evening, accordingly, over a 
lx>ttlc of Froseko, to our favourite sentiment, Let mjthing 
irouhleiheer 

Hundshergy March -7%^ Scorpion The 

violent wind^of yesterday obliged us to reimdn within doors. 
To-day we went out to the southward early in the morning, and 
proceeded to the tdp of the hill of Hundsberg; in ascending 
which, we saw, under the brushwood, little besides HeUehorus 
itiridis and Primula acmdis. Carex coUma of Willdenow, and 
C.prcecox of Jacquin began to shew their male spikes, and 
Sc0a bifoliai and Hyamnthus hotryddesy with Erica herbacea^ 
were in blbssom. 



84 l)rs Hoppe and Hornschuch’s Tour to the Coast of the 

As Fhra seemed lo refuse to pour down plenty upon us 
from her ctyrnwopia, wc deternuned to try our success with 
Faiwm, Accordingly, we turned over a couple of hundivd 
stones, and tried whafcould be done in the way of entomology. 
At first we found nothing but Scorpuyns, and therefore deter- 
mined to name the excursion of this . day in honour of* them. 
Heaven, however, has blessed this country with other insects ; 
for we presently took two new Chrt/s&tnckCf an unknown Melo- 
lontha^ and some small Carabi; asalsothe,^/^^ra;'(or wing cases) 
of Cclonia ^fastuosa. S}X3cimens of Gcotupes nasicornw^ and 
Ceramhjx Heros^ having been brought to us, we hoped to find 
these also ; a circumstance that appeared the more probable, as 
the whole mountain is covered with low oaks ; and the people 
frequently related to us how they are bitten by insects, that are 
found here in the summer. Flora now, perhaps, Ixicame jealous 
of us ; for in our way to the other side of the mountain, our at- 
tention was attracted by a Syngenes^an plant, that appeared to 
us new. We had seen it indeed at Friaul, but in an imperfect 
state. 

Wc jxissed over another similar hill, then went tlirough si»- 
veral vineyards, crossed the road to Fiiimc, loft Sarvolo on the 
left hand, and turned towards the seo-shorc. Here we" got 
Ulva intestlnalisy with many other marine plants and shells ; 
but as the wind continued to blow' strong, we hastened home. 

Hundshergy March 28,-»-We have fully employed this day 
In the preservation of our insects, in laying out ouu plants, and 
cleaning our shells. We then examined our novelties. 

We have given the name of Leontodm taraccacoidesi to our 
new plant, and established the following character: “ Calyce 
exteriore erccto, squamis pvato-lanceolatis, foliis riincinuto-pin- 
natifidis, lacintis reflexis acutis integerrimis, scapo^ glabro uni- 
floro, superiore attenuate Had. in collibus graminosis Htto- 
ralibus. Floret Hartio. 

It is more than prol^blc that this species has befen formerly 
seen, but passed, by other bot^ists, under the idea, that it was 
either Leontodon Taraxacum^ or X, stMnun, It differs, how- 
ever, in many respects, from either of these, and forms an in- 


• Thifj spccicjs has since been well figured in Sturm’s DeuttchluTtd Fforuy 
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turmediatc species. In order that other naturalists may form 
their opinion respecting it, from authentic specimens, we have 
determined upon preserving a large number of these. We shall 
do the same with any other plants J,hat we shall think require 
to bp particularly studied ; and at Uic close of our journey, shall 
^mjxirc them with the valuable books and collections of Count 
Voii Sternberg, when wc shall be able to speak with more con- 
fidence respecting them.'” 

Hundsberg^ March 29.-— Wc intended, very early this 
morning, to have collected some more specimens of our Dandc-^ 
lion; but we had forgotten to consult the Linncan Horologium 
Fhrm^ and were too soon ; the sun was still behind the moun- 
tains, and our new Syngencsian in a deep sleep. We were there- 
fore obliged to return at a later lioiir. Half the day was em- 
ployed in preparing and laying out marine plants. In the af- 
ternoon we went into the city, to purchase some articles neces- 
sary for preserving plants and insects, as wc had consumed our 
whole stock. We found in the coffee-house della Stella polaris^ 
the German Correspondent, with the information, that the plague 
had broken out in the suburbs of Fiumc ; which is a subject of 
great consideration for us, as wc arc only a good day’s walk from 
the Hundsberg to Fiume, and soon intend to walk there. Such 
being the case, we shall be obliged to fill our brandy bottle wilfi 
Acetum prophylactkum. 

“ We passed some pleasant hours in the evening with our 
friends Geropp and Brandcntberg, and had some excellent 
llhcnish wine. , Foreigners cannot praise tlie wine of this coun- 
try ; but in a sea-port you may procure almost every thing.’’ 

Hundsberg^ March 31. — We were obliged to keep at home 
boUi yesterday and to-day, in order to make preparations for 
our excursions of the approaching month. 

Severe frosts at uiglit, and cold winds by day, so conifary 
to the exjiectationa of the inhabit^ts, and so mortifying to us, 
had now set in ; insomuch that such severe weather, even in 
winter, was neyer knowh in the memory of the oldest natives of 
I’rieste. The snow is indeed dissolved, but vegetation conti- 
nues very languid. Our inclinations load us to remain sitting 
at olir employment shut up in the warm dining room, and wc 
were not a little surprised to find the Italians thnuv open their 
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doors and windows. Surely this people must have great warmth 
of constitution. 

** It is said that the day before yesterday, in the evening,, a 
man was stabbed and plundered in the street. He had pre- 
viously been openly counting his money in a publiohouse. As 
it is by such conduct a person is sure to attract attention, wt^ 
thought it right, on the very same day, when, just out of the 
city, a number of labourers inquired of us what o’clock it was, 
to reply that we had no watch. Prudence is the parent of se- 
curity.^’ 

Hundshergj April 1. — Qui Men commence a la moitUfait'^ 
On the 1st day of March we visited Contobello: on the 1st of 
April we go to Saule. What botanist is not familiar with the 
name of this place, so rich in plants ? Schwflcgrichen has praised 
it pre-eminently. We went from our lod^ng in the direction of 
Trieste, traversed a great part of the city, and reached the road 
to Istria, which we kept along for a considerable time. At first 
the way ascends among hills and stone-quarries, and, in general, 
passes through a sterile country ; where, however, as far as wc 
could judge from the foliage, grew Artemisia^ Ceniaurew^ AVro- 
phtilaricc, Verbasctty &c. At length we saw the sea, and Saule 
on the right hand, towards which wc hastened. The beach is 
very fiat and sandy, afibrding an excellent opportunity, which 
has been profited by, for the manuiactory of sea-salt ; — this is 
done by dividing the land into compartments, by banks, in which 
the sea-water is admitted, and left to be evaporated by tlie sun, 
when the salt is dej3osited. In such a country it may well be 
supposed that maritime plants are found abundantly ; and it is 
unfortunate for us that these all have the peculiarity of flower- 
ing in the autumn. Here we could distinguish the remains of 
ChenopodiuTtiy and Criihmum maritimumy CcMle mqritimay Sta- 
ticc Lirrumiwriy Inula crithmifoliay and Artemisia crithmifMa, 
We gathered some Coffervte and Ceramiay and found besides a 
plant that greatly interested us, viz, another undcscribed species 
of dandelion, Leontodon tenui/bUum'^ mbis. It may appea^ 
strange to botanists that we should thus daily discover some new 
plant ; yet so it is. Wc well know, from our own experience, 


** al'io under that name in No. U. of Sturm’s Flora. 
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that, ia neTir.countrics, the plants assumes very different appear- 
ance. At first, one is dazzled with the novel objects, lodcing 
upQn them with the eyes of a stranger ; but after a while, when* 
we become accustomed to them, we ^discover their real charac- 
ters 

, We now wandered ^ong the sea-shore, again came to the road 
leading to Istria, and by it to a stony hill, where we looked for 
insects, and found agmn many ol^the Chrysomda which we had 
observed on the preceding day, lying under the stones, in their 
hybemocula. Hence passed over a large stony tract of coun- 
try, and through many vineyards came agun to the beach. In 
the vineyards an Euphorlna was in flower, which had a singular 
appearance ; and on the sea-shore were the remmns of maritime 
plants, similar to that we had seen at Saule. A noble rocky 
path now passes by the sea to Hoja, where we dined. On the 
old walls of the fortification was flowering Cheirmthus Cheiri ; 
but we could not reach specimens, nor determine whether it was 
the Linnemi or Rohling's specie's. In Moja we were again fol- 
lowed by l)cggars. One of these thrust himself into the inn 
with us, and the hostess even permitted him to bring us our 
wine in. on open vessel. Such a thing would never be permitted 
in our countiy, and there, probably, would have taken away our 
inclination fur the beverage, but we were now too keen to be 
very nice. 

“ The ceiling of the place where we dined (for in the inns here 
they haye no distinct apartment for the guests) was hung en- 
tirely with cars of maize. Twenty-five cars made a bunch, and 
hundreds of sudli bunches were suspended, which did not look 
amiss. We returned home late, with our botanizing box well 
filled.” 

Hundst^rgf April S.»-It is well that we made our collec- 
tions yesterday,- and diereby prov^ed employment for to-day; 
as the north wind J)lows dreadfully, and flakes of snow ore ac- 
tually falling. On exanuning our Euphorbia, it proves to be 
only JEl. JStUoscopia. How was it that we did not recognise it 
yesterday ? Because it was procumbent, branched from the base, 
and flowering in the spring. Who ever saw this to be the case 
with E. Ilvlioscopia ? 
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Our Leontodon tenufolium has the following characters : 

Leontodeyn, calyce exteriore ferc^to, squamifrovatis^ foliis 
linearibus vel lincari - lonccolatis integerrimis, scapo 
giabro uniflora Hab. In pratis et fossis salsis prope 
Saule, vicinia Tergesti. Floret AprUh . 

The plant bears the same affinity to L, lividum (of Wald- 
stein and Eitail>el), that pur X. Tarasacoides does to X. Tara-* 
wa^cum. It is very different ffpm our lividum^ vfhich grows in 
wet meadows. Future comparison, and farther investigation, to- 
gether with the raising of the plant from seed, must determine 
whether all these individuals now mentioned (to which may be 
added X. erectunii the Scorsm^a Taratjead of Roth), can stand 
as so many species, or whether they must not be rather regarded 
as so many varieties of the same.’’ 

' Hundsbergy April 3. 

Diffligerc tiiv«8, redeunt jam gramlna campis, 

Arboresque comae/* 

‘‘We sallied out early this morning to explore the hills to- 
wards Obschina* With this view we turned to the left on quit- 
ting our lodging, and took a northerly course. On the decli- 
vities of the hills that are exposed to the south, arc numerous 
vineyards, which frequently check the progress of the l>otanist. 
In these, however, as well as on the inside of the walls, are 
many plants which at present only display their old stalks or 
young leaves, so that what they are is unknown to us. The 
uncultivated parts of the hill are covered with oak wood ; but, 
unfortunately, here are no old trees, which afford so excellent 
harbour for insects, the largest not exceeding a foot in diameter* 
The underwood is mostly formed of bushes of oak, mixed with 
juniper and heaths, as well Erica herbeuxa^^ViA Calluna vulgar 
Tu, The soil is clayey, and as there has been ne steady rmti 
for these two rionths, the earth is very dry, and as hard as if it . 
had been rolled. Under these disadvantages, to which arc 
added nightly fronts, continued N£. winds and dry weather, it 
may be easily supposed that vegetation can make no progress. 
The boasted flowery spring of Trieste is not, it appears, much 
to be depended upon ; and we are of opinion that in our coun- 
try, if the snow is not still deep, the Flora is more advanced 
than here. 
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Our e^cGursion of to-day was not very extensive ; but the' 
ground was so uneven that we descended five or six times intc> 
the valleys, and again cHnfbed the hills. We found some com« 
mon beetles, but no plants. Some Carices appeared, for ex-* 
ample C. preecox^ coUina^ and humUis, We had now gone round' . 
• to the right of Trieste, bad the Adriatic Sea in view, and were 
dose upon. Contobello, when we saw a little plant in flower on 
the declivity of a mountain, the sight of which gratified us ex- 
ceedingly; it was the beautiful Erythranium Defts-Canis, ( X)/]gV 
toofh Vkiet.) Most of the spedmens, unfortunately, were out 
of flower ; and it was only after a long search, that we found 
some in a state fit to be gathered for our collections.* It is a 
plant that merits a place in every garden ; its spotted foliage 
and graceful flowers vieing with those of the Cyclamen, The 
leaves were partly covered with a species of JEcklium, We of- 
fered money to a l)oy, to discover some more spccimbns, and he 
shortly brought us so many, though chiefly out of flower, as al- 
most to exhaust all our cash. Thus it nearly befcl us as it did 
the conchologist at Copenhagen, to whom a sailor had given a 
scarce muscle. Wishing to have some of it, he offered a ducat 
lor every one that the sailor sliould bring hini, who soon fetched 
him as nianv as Would fill a wheelbarrow • 

Hunclsbcrg^ April 5.~We employ oil the whole of ycsteiv 
day in laying out our plants, and observed that among tlio 
specimens of ErythTwiium^ were several with white flowers. 

To day we made a long excursion to Duino. We did not 
forget tlic tree which we had observed on our journey from 
Gortz hither. The barrenness of the soil, of which we then 
complained, is not even yet much improved. The whole ia 

1 

, * There is scarcely a zealous follower of any department of natural history, who 
cannot bring forward some anecdote of th^ k|nd. We remeinhcr, when entomology 
occupied a greater share of out attention, than it does at present, that, being on the 
summit of Inglehorou^ in Yorkshire, a very rare beetle caught our attention, tho 
CffTobm glabratUB^ not then known to be a native Of Britain* We showed it to 
the guide, who said it was coimnoiH and he could find us pleQty«^|^ little did wc 
credit him, that, trusting to his ignorance of insects, wc olfilNp him a shilling 
each, for all that he would bring. Luckily for our pockets, he came to us when 
he had'found half a dozen only, and thus gave us an opportunity of putting an 
end to tills, on our parts, unprofitable bargain, for wchad, by that time, discovered 
ibr ourselves, as many as we could dcsirc.->r£D. 
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known by the name of Karseh^ and except a few rock plants it 
yields but little. Our tree, which is probaly a has 

its catkins much more expanded, and j^eides it we have found 
nothing new. We returned^ by thef high road which leads to 
.Obschina. Some PapUioa were on tjjie wing, together with 
Cetania Airta. Curculio Germanus was found under stones, , 
and in dung the usual Spheridia^ and Aphodia, The com* 
mon Caricesj and C. humilis in particular, are still in flower.^ 
IJtmdsbergy April 6.~With the botwists, Saturday has 
its peculiar emplojnnents, for then we go into the city and pur* 
chase various comm^ities that are necessary to us, and virit the 
flower, ff uit, and fish markets. Though the former contains 
more of the products of the garden than of the woods, we never* 
tineas see Eriae^ Pulsatilla^ and Vida^ which constitute the 
botanical character of a country. In the fisb^market are some- 
times found the sea-urchin {Meerigel)^ and Capi Santi ^ 
(Ostrea Jacobaa); Cardium rusticumf Venus reticulata^ cos* 
frensis and Galaui are very common, as is Murex comutus* The 
numerous pyramids of sweet oranges, and lemons, give, even at 
a distance, a peculiar character of splendor to die fruit-market, 
which is increased, as you approach near, by cocoa-nuts, and 
jnniden'f; figs, almonds, raisins, dates, &c. The selling of 
wine in open pails, which stand exjxised to the sun, was not so 
agreable a spectacle to us as the quantity of roasted chesnuts 
whidh are seen in the open streets. 

As the cork which we purchase here is not very goqd for our 
insect boxes, we have contrived another plan. We cut large 
bottle corks into three or four pieces, fasten them to the bottom 
of the box by means of gum, and secure the whole with a shegt 
of paper, so that none can loose and injure the insects.” 

• So called because the Pilgtime^who bad visited the Holy Land, woice theao 
fiiheUs in their hate. Many concholo^sti have j^saerted the scallop shell cm* 
pfoyed to designate the Crusad^ was the 0«<r«a fwueme^ but, In conGrmation of 
our present idea, that the CajM StmUy as the Ostraa Jmhaa Is caUed at Trieste, 
is the pUgrim’yito, we have the further authority of the great poet of the north, 
In these wcardi^!^:' . ' - * 

He shews St James's cockleshell ; 

Of fair Montserrat, too, can tell**'«i-£D. 

t These Pinitden arc, I believe, the 8ceds of the Stone Pine^ (Pinus 
which arc much eaten in ltaly.«v£j». - 
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Hundsbergy April 7.~We had agreed with a countryinaii 
of ours, M. Gmcincr, a merchant^ to take us on an excursion 
tOfMascuIi, bat the continual rains prevented it 

Whilst we were absent on our journey to^ Venice, M. Brands 
enberg found a plant on the Hindi^rg, whi^ from the descrip. . 
«tion, we concluded to be a Pulsatilla. As, however, when 
this gentleman sew our DogsAooth Violet^ he declared it to be 
that {dant, we hastened to look for it, and found it growing ra- 
ther plentifully on the northern declivity of the hill, scanq^ly a 
quarter of an hour*s distance from our lodging, under juniper and ^ 
oak bushes. We also saw here a large specimen of the Lizard 
(Lacerta Salamandrd)^ which the warmer sun had invited out 
The country people wondered how wc could take this animal 
into our hands, and thought that we must possess some peculiar 
art, which prevented it from biting us ; but when we put it close 
to our faces, they immediately all ran away. Thus many a poor 
harmless animal, who is happy enough, if permitted to live un- 
molested by the path side, can alarm mariy (though gifted with 
reason, and able to tame lions and tigers), purely from his igno^ 
rance of natural history.’’ 

“ Ilundsbergy April 8. 

The wood hjf Lippizay ^too !bn^ komTifnm Triatey which Scojtoli to much extda.^* 

ScBWJBGRicuBX ill his Bot, Tasck, 

To day wc have been botanizing in die famous forest of 
Lippiza, which wc saluted, en passevnty on the 5th and 6th of 
March. We therefore took the ^me road which we did then, 
over the Monte Spicata, nearly to Bassowitza, Not wishing to 
be detained by an examination at the custom-house, on the 
boundary, and the wood lying on the left hand, we got over 
the walls which surround the gra^y or rather stony fields, in 
order to arrive at it the sooner. Before, however we succeeded, 
we had to walk a^oss a piece of land> a quarter of an hour in 
length, for which we have no name, and which must, therefore, 
be described. The' whole soil is cohered with iBtones, which lie 
so thick, as scarcely to leave room for a foot to be placed between 
them. ^ They are from two to three, , and even four feet long, 
;md li^ wi^h their sharp edge upwards. The difficulty tiicrcforc, 
of walking over them may easily be supposed. The Stony Sea 
would nipt be on improper name for this place. AiW a great 
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deal of troablc, we at length oame to tbo wood itsc'lf, «]uch la 
Qndrdcd by a wall) though it appears to be* an hour long, and 
equally wide. * 

** On our entran^) wc wersagrecably surprised by Flor.i’s pro< 
. aenting us with a eouple of charming spring plants in blossom, 
the Snowdrop (Galanthus nivalis), and Green HeUtbote (Ilcllu- 
faoHaviridis), which hod taken possession of the soil by hundreds 
of specimens. After we had rambled tlirough a conuderablu 
port fif this, to us new, boUuical field, we were enabled to form 
scunc judgment of iu riches. The wood entirely consists of an 
Oak, which is unknown to us. It is of a middling sist', at the 
most not exceeding ."0 feet in heiglit, and alxmt a foot in the 
diameter of its trunk. This, together with its bark, and tlie 
spinous calyx of the ft uit, which lay on the ground, proved to us 
that it was none of the usual spedes. 

The underwood consists principally of //osreZ bztshes; the 
ground is every whiae stony and plain, hut yet has numerous 
eauldrim-lik'' pits, from SO to 30, feet in diameter, and covered 
with bushes. The flat giuund pi-oduces many plants, the shady 
pits sUU more, but at present few of these can Iw aseei tinned 
The Pamia t^kwRa, which has alremly put out its leaves, i!> 
found in every port of the wood. Career hvmilis, IIolcus austra 
He*, GU/bularia nuijgamand Thlaspi ptacox, of VVulfen, are in 
full flower. In the and on their sluidy rides, {lowered Gn- 
kaUhua fdtxditi ffepatiea nobilis (Schrank), Jiiunc nr ranuncu- 
loides and etenwrom, OmUhogahtm Pi noonii, SciUa bj/olia, and 
Dentaria onauaphyUa. The most interesting plants to us were 
the Etyffironittpt Jkns Cmis, i',oj>yrum ihidktToidee, and a 
PtdsaMa. The first individual is a ringular -variety, with deep 
, red petals, that are rolled h^k like those of the Martagon LUy, 
After wc luid ddg up a great number sperimens, *wc gathered 
dowers to place as a bosquet ia.our hats. The Xeopyrum we 
hmw saw for the 8jrft>fis«^^ bpr fives, and it eonsequendy gave 
uaito 8 maUpteaatn<^.\l^J^uf«toria»wedoi) 0 tknew. Itseema 
to be isteniMi^ato vufgtsrk and P> pratamt, but 

distinct fttan bodi. TiU d^^i^AsCes, however, appear dii^y to 
conrist in the halrit of the plant, fneonipisisos with P. 

P >*<■ " ■ 

* Thh beiongs to tlie of jiftSrQ*a^ aa<#er'ap<(|^of wUebs 

US»nrc//boacAbeS<>r.ab,orHif9k«’»^(woAM^ '''' * 




Adriatic, and tfie Mountains t^Caniwla, CdriMlAa^ 4*^. 

ihe whole is smaller ; it produces always one flower from a root, 
ihc colour of which is a dark violet^ and which droops but lit; 
tl(f; in which two particulars it comes nearer to l\ yratenmy 
from which again it diflers in the flower being larger, and the 
points of its petals not so much bent back. The leaves are but ^ 
Jimpn-fectly expanded. 

We were now perfectly satisfied with the success of the day; 
but the best part of it was yet to come. We had seen^ here and 
there, on stony spots, a wdiite-fiowered crocus, as well as one of 
a biuibh colour, under some bushes near Bassowitza, both of 
w^hich we took for varieties of Crocus vernus ; and thought but 
little about them at first, as they were much injured by the frost. 
But, at the moment that we were coming out of the forest into 
the road, we saw a jjit which was completely covered, as with a 
table-cloth, by the white-flowered crocus. It was in full blossom^ 
and offered to us I>eautiful rjpedmcns. The frost had not gained 
admittance here, and decayed leaves had afforded dicm excellent 
manure. On digging up our plants, we soon observe^ the otlier 
kind, which we took up also. But what a discovery Was tliis ! 
It re({uired but a casual glance to satisfy us, that our tw^o Cro» 
cufifics arc essentially different. We must now call upon all the 
tH)tanists who have hitherto admired our teal and enthusiasm^ to 
take part ^vith us in the pleasipe which this occurrence aiPorded 
us. We felt all ihe sensations that M. Mayer had expressed in 
n letter to us, when he first found, on the Kohlenberg, near 
Vienna, the Ophrjjs arachnites and wyodtiSy and the Cyprtpedtum 
Calccolus, On such occa^ons,’’' he say^ ^ I cannot refnun 
from making the most ridiculous audes. < I throw up my hat, 
and how low before the stranger; but my respect for him speedi- 
ly vanishing, the poor plant is uncer^oniously and unmerciful- 
ly cut up fn4n its native sp<H.^ To return, ^bpwever, to our 
new CrocuSi We remembered, to|arabfy aorri^y, the species 
hitheito defined df that genus^ jfoip wapdUami^y 

(Tenare), (Smith),’ ^ 

macm (Willdenow), and 

also C. mtumnalis, our plant es^ We sliall, on 

farther exammadmi, give its chma^rcu.:^ 

. After vi^ had cooled and refried our box of plants, in ;ime 
snow wliich W found ouUide (fie wall of the wood, we leturned, 
borne in the evening, well satisfied with the produce of l\e day.'*’ 
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Our travellen then diew up the following character of thdr 
new Ctocu 9 vo/ri^ctius^ os contrasted with that of Cfocus aubu 
fiOTUS. 


* Cncuu olUj^pntt) Kltatb^t 
jaalfr roond, one j^leefa 9^30^ till 
CUierf the uppennoel one tbe emalleeti 
Hi ooet brownieht eompooia of a bIih 
net-work oP peftnittkig the 

root to be seen tltrou|(h it | Z^eaee* two, 
mber broadi Plmtit of eix eegmenta, 
the divifions iomewhat loi%t eUlptica^ 
blunt; thetiiinb oiitwcmeolei!^ Otan 
the umcr, idl wldtt f Cte wedge- 
ebaped, eb^tlj S-eleft^ the diiisioSe 


Crocat dt Romschitclu 

SttUf between omte and ronnd» one 
{daced flcbove the other, the upper one 
the laigeet ; its outer coat ydlowish, 
I composed of manjr lifers of iH»es» con- 
oealmg the root; £eane#4», veiy narrow $ 
Fhmerottrfigme^ the diviuona lan- 
eeolace, acut^ alt of the same siee, pale 
blue, the back of the three outer pelotr, 
with dark stripes ; sieeading out like 
ri^S Stigma linear, deeplj $)-cleft, the 
divisions hi or tnfld* 


Abt. X-*— Oti the EwiHence of Two New PbAde in the Co* 
vUies qf Minerals^ which aee immieeSdet and poems re^ 
maricidde Phynced Propet ties. By David Bei- wstke, LL* D 
F. B. S* Loi^ & Sec, R. S. Edin. 


7hE unpuhhsbed memoir^ of Irhich wc now propose to give 
an ahstract, is di^dded ^|eotioiis» namely. 


Sect. I.-*wOn the existence of a Fluid in the Cavities 
ci Minerals. 

IL*-fOn the coexistence of two Immiscible Fluids, of 
dife jwtijt Phydcal Properties, in the Cavities of 
Minerals, ai^ accqmpiuiied with a Vacuity* 
111.--^ the Phenc^^vena of Two Immisdble Fluids 
^wUhoutA Fdstl% in the Cavities of Mmerals. 

]V.^Oit the which these Fluids*have under« 

and of the 

hw Tempeiathiitj^ tritenwncfosed in 
the Gavid^df Mineiahk ^ 

-t.. — ... Ill 

•TlMlbaowii««(ticl«ii . btW alnlntt of the hK{e«r Af MMir, NedatdM 
lh9tf8ede9<rfBdiiibatgb,0tttlw8d«MiimM«ndil6l^ ^fUl^trina,* 
pew in (he 10th TOhmie Ihe Society** TnuuMliiH)^ no«t>itfW-l(«n< 
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th ihe Cavities ^ Minerdls. 

Sect. . VI.--^n tlie Phenomena of the two New Pluida when 
. taken out of the Cavities. 

VII.<*^n die Existence of Moveable Crystals in a Fluid 
Cavity of Quartz. 

VIII.'— On the Phenomena of a single Fluid in the Ca«. 
vities of Minerals and Artificid Ciystals. 

Sect. 1. On the Eanstenee of a New Fluid in the Cavi^es 
of Minerals, 

While examining' the cavities of arystaHised bodies, our au- 
thor observed such remarkable differmices in the phsumiena of 
the fluids which they enclosed, that he found it imposable to 
explain them upon the suppo^on of their being fluids possess- 
ing the ordinary properties of that class of bodies. Hence he 
was led, by the following train of reasoning, to ascribe these phe- 
nomena to, new fluid% possessing new physical properties. 

Ill examining the Topazes frmn New Holland, Scotland and 
Brazil, he observed the cavities anmigcd in strata. These ca- 
vities are sometimes beautifully crystallised, and sometimes 
amorphous, sometimes extremely shallow, and at other times 
deep. 

They arc tilled with a colourless and transparent fluid, as 
shewn at ABCD, Fig. 1. Plate II. j** and have almost always d 
vacuity V, of a circular form, which moves J>y an inclination of 
the plate to diflenent parts of die cavity. The depth of the ca- 
vity may he easily estimated, by the breadth of its bounding 
line ABCD, whi<^, in the flat uavides, is generally the same as 
that of the drcle V. |n tery sfa^ow cavities, this boundary is 
a narrow line, scarcdy. visible, and in deep ones it is touad, 
with a penumbral tciinioadon inwajids, aridng flrom die devin. 
tion of the light at the seporadi^ surfaces of fluid, and, the 
topaz, and at that of the fluid imd the vamii^. 

When the hand is appHed to.die cryatal* Aa heat of it gra- 
dually expands th^, fluid. The i^uity V cotji^umitly dipir 
nidiea, and being in a sluirt lame redpe^ h’ a phy^nsl point* 
entirely disappeari tVhdnthe fltdd hgmu coqIs, fay witlidrawipg . 
the hmid, it of boitfse omitiacts, and quits the tides of the cayity. 
The'vaciqty y reappears,' increasing till if resumes its Spmofft 
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magnitude; and it deserves particular notice, that the evanes- 
' vance and reappearance of the vacuity takes place simultaneous^, 
ly in many hundred cavities^ of the same general form, whioll 
may be seen in the field of '(iew. 

*- In order to obtain an accurate measure of the temperature at 
wluch the vacuity rei^pears, which is almost the same as that at 
which it vanishes, our author plunged the topaz in heated water, 
and, by means of an accurate thermometer, obtmned the follow- 
ing results : 

, TemferaiMre at iMch the 

jhfature ^ the.Cavitiee. ■ Vacuity r^tjfpeared. 


I. Topaz ittm New Holland, with shallow cayitics, • fijo 

. 9. Blue Topaz flx>m Aberdeenshire, with' cavities of diOhrent forms, 74°— 83° 

3. Colonrtess Topaz firom Brazil, - 7di° 

4. Topaz from New Holland, with large and rugged cavities, 79}° 

5. Topaz Bum New Holland, with a vcfjr flat cavity, • 81|a 

0. Another colourless Topaz Bum %raHl, with a deep cavity, 83°| 


When the cavities are very smtdl and narrow, only one va- 
cuity reappears ; but when they are large, several small circular 
vacuities moke their appearance, and gradually unite into one, 
though sometimes they remain permanently separate. When 
the cavities arc deep, a very remarkable phenomenon twcom- 
panies the reappearance o^thc vacuity. At the instant that tlie 
fluid has acquired the temperature at which it quits the sides of 
the cavity, a rapid ebullition takes place, and the transparent 
cavity is for a moment opatiue, witli an infinite nun)bcr of mi- 
nute vacuities, whidi instantly unite into one vacuity, that gra- 
dually enlarges as die temperature diminishes, 
in order to detmmine die expanaon which takes place by a 
given increment of temperature, our author measured the rela- 
tive size of the vacuity, and the cavity at the temperatures of 
50°, and 80°, the tempmture at which the fluid Jiad expanded 
so as wholly to fill the cavity, in' many cases this could be es- 
ddtated with Idlerable accuracy, and it may be statied in gene- 
ric from the estimates and me^^urcs token by difiperent persons, 
to whom the cavities were shewn, - that the fluid expands fully 
tme^fmrOi of its aze, .by an-incranent of ^ of heat ; and that 
it is nearly 32 times more expanse than water, by art inch!< 
merit qfQ& of heat at the temper rflure qfS^., ' 
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This extraordinary result proved beyond a doubt, that the 
substance contained in the cavity vras a new fluid, differing 
from all known fluids in its high ^paAsibility, and resembling - 
m this respect a gaseous more than a fluid body. 

In order to confirm this result, •our author was desirous of 
examining the other physical properties of this remarkable sub- 
stance. He noticed, in the deep cavities especially, the singular 
volubility of the fluid, and its slight adherence to the sides of 
the x'avity, as indicated by the motion of the vacuity.V. In 
small cavities containing water, the adhesion of the fluid to the 
stone is so strong, that the air-bubble moves with extreme diffi- 
culty, and even when very large, It often eban^ its place by 
starts, and remains stationary at the bottom, or in the middle of 
the cavity. In the present case, however, the vacuity moved 
about with great facility^ and m the cavity, g*,,th of an inch 
long, by /gth and of an inch wide and deep, the slightest 
lap of the finger’ on the microscope caused the air-bubble to 
tremble and oscillate in tliis microscopic level. Hence the new 
fluid is distinguished by a secoml physical property, no less re- 
markable than tlie first 

Although no doubt was now ent^tained of the accuracy of 
the conclusion, that the fluid was a new one, yet it was con- 
ceived possible to ob^in an approximate measure of its refrac- 
tive power, and thus to put its noveh}' beyond the reach of a 
doubt In order to do this, it became necessary to observe the 
manner in which the total reflexion of the upper surface of the 
cavity was modified by the contact of the fluid, and to measure 
the angle at which total reflexion was effected, by die separating 
surface of the fluid and the solid* For this purpose our author 
took a plate of topax AF, Fig. S., with a stratum of cavities 
mn^ perfectly parallel to the natni^l surface of the plate. He 
then placed upon each surface the rectangular prisms ABC, 
ABI>, and introduced lietwcen them a thin film of oil of casi^. 
Bays of light RS were tl^ aUowed^to fall upon the stra- 
tum of the cavities u, so that the ray^ reflected from the up- 
per surface of the cavity eould^be examined by a microscope, 
j^hosc object lens ia XTpon maldng this arrangement, the 
stratum of cavitiej» unseen in the mbst beautiful mai^r. The 
vacuity V*, Fig. 3, cavity seen in this wa^, shone with all 

vor.. IX. NO, 1*7. JULY 18^. g 
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the brilliancy' of total rcflcxicai) the separating surface of the 
new fluid ABCD, and the cavity> exhibited a fi^t grey tint, 
-whfle the surrounding portions of the solid topaz were compa- 
xadvdy black. The variations which the vacuity V undergoes 
by heat are now finely seen^ and> at a temperature of 86®, it v«u 
nishes in a brilliant speck, living the whole of the cavity 
ABCD of the same uniform tint as in Fig. 4. 

The phcnonieria now described are not so distinctly seen 
when the stratum mni& deeply seated beneath the surface of 
the topaz, in consequence of the duplicaticn and overlapping of 
the images fori||^cd by double refraction. 

This inconveiuence, however, may be nearly removed by 
making the plate of topaz very thin ; or it may be entirely re- 
medied, in plates of any size, by making the incident rays IIS 
pass along one of the resultant axes of the topaz, while the re- 
flected rays SL pass along the other resultant axis. 

In order to compare the an^e at which total reflexion took 
place at the upper surfaces of the fluid and cavity, with that 
vithich would have taken place had the fluid been water, a chop 
of water was placed on pait of the lower surface of the plate 
AB, Fig. S., and it was found that the light reflected at the 
same angle of incidence, was much more brilliant from^thc se- 
parating surface of the new fluid and the cavity, than from the 
separating surface of the topaz and the water, a result which 
indicated, in the most unequivocal manner, that the new fluid 
had a reactive power inferior to xealer, and that it differed in 
this respect from every other known fluids 

With a specimen of Amethyst^ our author was enabled to de- 
termine, that the refractive power of the cxpaiiribic fluid was 
about 1.311. 

In the remainder of tbisc section, the author describes analo- 
gous phenomena in Cymoplmncy Qtiar^;a^Crystals from Quebec, 
and Amethyst from Siberia, the last of which is a specimen of 
very great interest &ota the cabinet of Mr Allan. In these 
crystals the vacuities reappear as follows : 

Cymophane, • . ♦ - ‘ • SS**! Fahrenheit. 

Quartz £rom Quebec, dijfibrent caviUea in the zaros 
spectoen, . ^ 80** 

Amethyst frei^ Siberia, - • , . 83”^ 
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Skct, IL — On the coexistmwe of two Irnmiscihk Ffuith, of dif 
f event Physical Properties^ in the Cavities of Minerals^ anA 
accmipamed with a Vacuity. 

The phenomenon of two immiscible fluids, as exhibited in 
is represented in Fig. 5. where V is the vacuity, NNN 
the new fluid, and WWW another fluid, which we, shall dis- 
tinguish bynhe name of the Second Fluid. This second 
fluid WW commonly occupies the angles of triangular cavities, 
as in or the terminations of longitudinal ones. It is 

always separated* from the new fluid by a c^ved surface mny 
m &c. It never expands perceptibly with heat, and never 
mixes with the new fluid NN. By a little management, the 
vacuity V may be mode to come in contact with the bounding 
lines m mn^ &c. ; but it never uflects its curvature,. and sfeldom 
enters the fluid W. When the vacuity V has been made to 
vanish by heat, these bounding lines remain exactly the same. 

Having at first observed this second fluid only in the aA^es 
of cavities, as in Fig. 5., considerable difficulty was experienced 
in proving that it was a fluid. The difficulty of conceiving 
two fluids existing in a transparent state, in absolute contact, 
without mixing in the slightest degree, induced several persons 
to refer it to an optical illusion^ and to consider tlic line which 
separated it from the new fluid as a septum or partition in the 
cavity. The beautiful curvature of the bounding line, how^- 
ever, and its perfect similaiity to that of two contiguous fluids, 
rendered this supposition untenable. 

Having found specimens in which the second fluid occupied 
a large part of the cavity, most of the difficulties which had for- 
merly presented themselves were removed ; but something was 
still wanting to prove its fluidity.* This desideratum was for- 
tunately obtained in a specimen of topaz belonging to Mr Siv- 
right. In examining this specimen, I observed a very remark- 
able cavity, of* the form i^wn in Fig. 6., where A, B arid C 
arc three separate portions of the new fluid (shaded lightly), 
insulated the interposition of the second fluid D£F (sha*^ 
r^ded darkly). The first portkm A of the new fluid had four 
vacuities V, X, Y, Z, while the other two portions B, C, had 
no vacuity. Having often succeeded in induing the vacuities 

4*2 .... 
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pass from one branch of a cavity to another branchy our 
author did not doubt that the vacuities of the portions B and 
C had passed over the second fluid into the portion A. In 
order to determine this, an accurate drawing of all the phe- 
nomena was taken at a temperature of 60°, as represented in 
Ftg. 6., and the changes carefully watched which took 
by raising the temperature to 88°. The new fluid at A gradu- 
ally expanded itself, till it filled all the four caviUes^\ , X, Y, Z ; 
but as the portions B, C, had no cavities for this purpose, they 
could only expand themselves, by pushi,r)g back^the supjx)- 
sed second flui(|| DEF. This actually haj»pcned. The se- 
cond fluid quitted entirely the edge of the cavity at F. The 
two portions of new fluid B, C, w^erc immediately united into 
one ; and the second fluid having retreated to its new limit 
m n n* o, and being itself but slightly expansible, like^ common 
fluids, its other limit necessarily advanced to pqr. This ex- 
periment, which has often been repeated, and shewn to others, 
involves one of those rare combinations of circumstances, 
which Nature sometimes presents to us, in order to lay open 
some of the most mysterious of her operations. Had the por- 
tions B, C, of the new fluid been.accompained, as is usual, with 
their vacuities, the interposed second fluid would have ren^ain- 
ed immoveable between the two equal and opposite expan- 
sions : but, from tlic accidental circumstance of these vacuities 
having passed over into the other branch A of the cavity, the 
second fluid is placed in a Mirt of unstable equilibrium, and, like 
the arms of a lever, it 37elds to every variation of the power and 
of the reristance. 

If any additional evidence were wanted on this subject, we 
have only to examine the mode in whicli the two portions of the 
new fluid B, C, ai*e united int^ one, by a disunion of tlie second 
flipid at A, and sigain separated by its reunion. Upon the ap- 
plication of heat, the summits ^ A become more acute, and gra- 
dually approach to each other, till they ^uddenly^unite, and force 
back the surface of the second fluid into the line ?n n n' o. A 
portion of the second fluid, however, is retained by capillary at- 
traction, in the angular meeting of the planes, between c and P, 
and between d and F, and also a small portion at^^ a phenomenpn 
whicli affords an /ocular explanation of the immobility of the 
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second fluid in the terminations and angles of cavities. When, 
the fluids again cool) the surface n n* approaches to c d, and when 
n is near c, the two surfaces n n», and those of the same fluid in 
c F and d F, suddenly start into union, in virtue of their mu- 
^j^>it(ifKaclion, and the portions B and C are again separated. 

^In orde^^ examine the refractive power of the second fluid, 
our author m^c the arrangement represented in Fig. 2., and 
found that thp secoi^jQ^id W always reflected less light than 
the new fl«u3^\ and *^nse(pjently that its refractive power ap.. 
proached nearer to topa^ihan the new fluid. By the same 
means, he determined, that the angle at which total reflexion 
took place at the separating surface from the topaz, was very 
nearly tlie same as if it were water. 

Two immiscible fluids, possessing the properties now described, 
exist also In QuartZy Amethysty and CymopfuLTWy and there is rea- 
son to conclude that the one never occurs without the other, as 
the second fluid has, in almost every case, been discovered in ca^ 
vitics where the difficulties of observation had at first prevented 
it from being detected. 

Passing over the third section, in w^hich our author explains 
the phenomena of two immiscible fluids coexisting witliout a 
vacuity ; and also the fourth section, in which he shews that the 
fluids ai*e sometimes indurated like a resinous substance within 
the cavities, we come to ' 

Sect. V.— Ow the Vaporisation and Decomposition trf the Nem 

Fluid at loro TemperatureSy when enclosed in the Cavities of 

Minerals. 

* Let ABCD, Fig. 7., be the summit of a crystallised cavity in 
Topaz, and let the length of the cavity be in a vertical direction, 
so that SS is the second fluid, NN the expansible fluid, lx)undcd 
by a circular line/t b cdy and V the vacuity in the new fluid, 
bounded by the circle fgh. Let the face ABCD be placed 
under a compound microscope, so that the rays of a luminous body 
incident upon it, may be reflected at an angle less than that of total 
reflexion. When the observer now looks tlirough the microscope, 
the temperature of the room being 60®, he wUl see the second 
fluid SS shining with a’ very feeble reflected ligHjtj the new fluid 
NN witK a light perceptibly brighter, and the vVciuty*VV wifli 
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a considerable IjrilRancy. The boundaries ab c d^ej^gh^ are 
iriarked by a well-defined outline, and also by concentric coloured 
ring 3 of thin plates, produce^ by the cxlrenie thinness of each of 
the. fluids at the edges. 

If we now raise the temperature of the room gradually 
w'c shall observe a brown spot appear in the centre of ^le vacuity 
V € fg h. This spot marks the visible commencoirint of evapora- 
tion from the new fluid below, and arises from the*tittenuated va- 
pour which attaches itself to the roof of th& cavit%!^‘ A,s the heat 
increases, the brown spot enlarges, i'ud bccomes very dark. It is 
then succecJled by white, and one of more rings rise in the centre 
of the vacuity. The vapour then seems tQ form a drop, and all 
the rings disappear, by retiring to the centre, but only to re- 
appear with new lustre. During the application of heat, the 
circle cfgh is in a state of constant contraction and dilatation, 
like the pupil of the eye when exposed to light, being always 
greatest when the rings disappear, and contracting its dimensions 
when they arc again formed. 

When the vaporisation is so feeble as to shew itself only by 
a single ring of one or two tints of the second order, these tints 
may be made to disappear instantly by the slight degree of heat 
arising from a single breath upon the crystal ; and the same ef- 
fect is produced by the approximation of a heated body. When 
the heat reaches the fluid, however, it makes it throw off fresh 
vapour, and the rings again appear. 

If we put a drop of Ether upon the crystal when the rings 
are in a state of rapid play, the cold occasioned by its evaporar< 
lion immediately causes them to disappear, till the temperature 
again rises. 

When the temperature perfectly uniform, the rings remain 
stationary, and it is interesting to observe the first ring pro- 
duced by the vapour swelling out to meet the first ring at the 
margin of tlie fluid, and sometimes ^qmii^ so near it, that the 
darkest parts of both form a broad bladk bond. 

As tbejfacat increases, the vacuity V advances to the summit 
A^, and disappears at 79$% exhibiting several curious pheno- 
meiia which we have not room to describe. One of th^, how-. 
over, is so sin^lar that it deserves to be particularly noticed. 
After thc.,i;;^ylify V ej'g h has disappeared entirelyi a brown 
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spot comes from the summit AB, and takes its station in the 
centre of the ring of new fluid abed. This brown tint some- 
times rises to higher orders of colours ; but disappears by the 
application of heat. That the coloured rings formed within VV 
and not a film of tlie fluid itself/ may be inferred 
iftm its Ajver mixing with the fluid with which it is in imme- 
diate contact?*^t might, however, be a fluid substance, arising 
either from thy decomposition of the fluid itself, or from the 
condensation^J gascojf^i within the vacuity ; though this 

is not very probl^e;Trom itsjbonstant disap][x;arance when it has 
accumulated to a certain degree, and its constant reproduction 
while the temperaturA^^emains the same. 

These views respecting the vaporisation of the expansible fluid, 
have been fully confirmed by the discovery of cavities, in which 
the expansible fluid occupies only me4hird or one fourth of the 
cavity. These cavities are represented in Fig. 8., where AB is 
the cavity, V the vacuity in the expansible fluid mnop^ and 
Am Bp o the second fluid. When heat is applied to this 
cavity, the vacuity V docs not contract, as in ordinary cases, but 
expands its circumference coincides with the boundary m n op. 
This unexpected effect might have arisen from the expansible fluid 
occupying the lower part of the cavity below V, as in the section. 
Fig. y. In this case cef d might have been the vacuity, and the 
surface of the fluid e y* might have risen by heat, and gradually 
filled the vacuity V, while its Ixmndary at c and d retired to m 
and n as ascended. In order to determine jf tliis supposition 
was true, I placed AB vertically between two rectangulai* prisms 
of glass ; and having examined in succession the light reflected 
from the surfaces mji? and n o, I found that it had suffered 
total reflexion, both from the side and the side,^ h of the 
vacuity, and consequently that the vacuity occupied the whole 
thicknesss of the cavity. After the heat was applied, the sides 
c d and ^ h continued equally luminous, and when Cff and d h 
had retreated to m n andp o, os shewn in Fig. 10., it became 
quite manifest that the space m n op was not filled with the 
expanded fiuidy but with the fluid in the state of vapour. 
The coloured rings at first appeared both on the faces c d and 
‘and when the whole was converted into y&pouT they dis- 
appeared, and the light reflected from both the^urfaces m p,^ 
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n 0, which was now uniform^ was not tliat of total reflexion, nor 
yet that of the expanded fluid, but of an intermediate intensity^ 
corresponding to that of a dense vapour, with a refractive ]X)wer 
much lower than 1.211.^ 

There is another set of phenomena of exquisite 
optical observer, which seem to arise either from tlrf^'Secompiv 
sition of the fluid, or the condensation of gaseoy^ matter in 4hc 
vacuity. ^ 

When heat is applied to the cavi .y,' thutjiew has its sur- 
face in a state of constant agitatiq^), resent'c&iig, in the closest 
manner, a surface into which a rfuid is discharging itself by 
drops. When the vacuity is just filled one or more drops 
quit the point where the vacuity disappeared, and pass along 
the surface of the cavity, like a drop of oil adhering to it in 
close contact, and never mixing with the fluid. Each of these 
drops begins in a short time to spread circularly, and to exhibit 
within its disc an immense number of close coloured rings. By 
slow cooling the drops become thinner, and the rings less nu- 
merous, and more completely displayed, till they entirely dis- 
appear at -a particular temperature. When the c(X)ling is efl 
fected quickly, the matter which composes the thin plate that 
exhibits the rings, discharges itself rapidly in gaseous bubbles. 

'Sect. VI . — On the Phenomena of the two Nexo Fluids whcii ia- 
ken out of the Cavities. , 


From the extreme minuteness of the cavities in topaz, our 
author’s first attempts to extract the fluid were not attended 
with much success ; but he at last fell upim a method by which 
he has opened more than a hundred cavities. 

When the most expansible of the new fluids first runs from 
the cavity upon the surface of the topaz, it neither remains 
still, like the fixed oils, nor disappears, like evaporable fluids. 
Under the influence, no doubt, of heat and^ moisture, it is in a 
state of constant motion, now spreading itself in a thin plate 
over a large surface, and now contracting itself into a deeper 
and much less extended drop These contractions and cx- 


' * A round heiCiispherical drop often stretches itself into, a plane of more 
twelve times its c|^iginal area. 
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tensions are marked by a very beautiful optical phenomenon. 
When the fluid has extended itself into a thin plate, it ceases, 
to reflect light, like the most attenuated part of the soap-bubble, 
and when it is again accumulated hito a thicker drop, it is co- 
Jyith all the coloured rings of thin plates. When one of 
'The drops\f fluid is very minute and perfectly circular, it re- 
sembles, in ' most accurate manner, the small drops wliich 
j)avss from the ^acuity, and which have been descri))cd in the 
preceding ./ 

After perforntii?^''' these motions, wdiich sometimes last Jbr 
ten or twelve minutes, the^fliiid suddenly disapjxiars, and leaves 
behind it a residue cK minute and separate particles, which arc 
opaque by reflected, but transparent by transmitted light. 
Upon examining this residue wiUi a single microscope held in 
the hand, it again started into a fluid state, and extended and 
contracteil itself as before. This was owing to the moisture of 
the liand ; and our author could at any time revive the indurated 
substance, by the approach of a moist body. A [unlion of the 
fluid, which was taken out of a ciivity twenty days ago, is 
still capable of being restored to a fluid state by moisture. 
This portion was shewn to an eminent naturalist, the Reverend 
Dr Fleming of Flisk, who remarked, that, had he observed it 
accidentally, he would have ascribed its appai-cnt vitality to the 
movements of some of the animals of the genus Planaria. 

After the cavity has remained open for one or two days, the 
second fluid annes out of it, and hardens very speedily into a 
yellowish resinous-looking substance, which is perfectly trans- 
parent. Tliis substance absorbs moisture, but with less avidity 
than the other. It is not volatilized by heat. It is not soluble 
in water or alcohol ; but it is rapjdJy dissolved with tferves- 
cence by the sulphuric acid. The nitric and muriatic acids also 
dissolve it. 

The residue oT the first fluid is volatilized by heat ; and it is 
also dissolved, but without effervescence, by the sulpliuric, the 
nitric, and the muriatic acids. After standing some time, both 
^ these substances acquire 'a brilUant lustre, as if some metallic 
body entered into their composition. 

It would be improper to conclude this paper, Isays our author, 
without noticing the relations which are supposed to subsist be-i 
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tween this class of phenomena and the two contending Geologi- 
cal Theories. The existence of highly rariiied gas in the cavi- 
ties of crystals, has been regarded by the distinguished Presi- 
dent of the Hoyal Society V)f London, as seeming to afford a 
, decisive argument in favour of the igneous origin of cr^s^foie 
rocks;’’ and the “ fact of almos| a perfect vacuum c^’Sting in^' " 
cavity containing an expansible but difficultly volatile substance,” 
(as naphtha), he likewise considers as highly favourable to the 
same theory. The discovery of c<j^.piC;?^(;^d ga^in similar ca- 
vities might have been regarded ncutrariia^ih some degree 
the first of these arguments : but Sh Jluniphry Davy remarks, 
that it may he explained, by supposing thc^crystal to have been 
formed under a compression much more than adecpiate to com- 
pensate for the expansive effects of heat. 

Without presuming to combat these deductions, or to sug- 
gest any of the numerous explanations by which the Ncplunist 
might reconcile with his own system the compressed and di- 
lated condition of the included air, I shall content myself with 
stating, that the facts described in the preceding paper appear 
to me decidedly hostile to the igneous origin of crystals, and, 
in some points of view, favourable to their acjueous formation. 
The existence of a fluid which entirely fills the cavities of crys- 
tals, at a temperature varying from 74® to 84®, may, ujx^n the 
principles assumed in the opposite argument, be held as a, proof 
that these crystals were formed at the ordinary temperature of 
the atmosphere, while the fact of a perfect vacuity existing in 
sulphate of iarytesj and capable of being filled up by tlie ex- 
pansion of the aqueous fluid, at a temperature not exceeding 
150®, authorises the analogous conclusion, that the crystal 
could ntt have been formed at a higher temperature. On the 
other hand, the filling up of the vacuities in sulphate of irm^ 
and sulphate of nickel^ at a temperature much above that at 
which they were formed *, may lead geologists to renounce a 
species of argument which appeals only to our^ignorance, and to 
withdraw from tlic defence, even of tlieir outWorks, those faith- 
less auxiliaries which arc so ready to enlist themselves in the 
service of either power. 

- - ■ - 4 - - — jA. 

* The phcnomenaAierc alluded to will be described in a subsequent nuinlwr. 
They are folly explained in the original memoir. 
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There is one geological relation, however, of the preceding 
facts, which may deserve some attention. Hitherto the con- 
tending theorists have limited their idolatry to two of the ele- 
ments ; but the existence of two new ifubstanccs in minerals, one 
of ^^Ijich combines a great degree of fluidity with the high ex- 
|<&nsivc po%'r of the gastjs, renders it probable, cither that these 
substance exiscod at the formation of the globe, or that they are 
the result of la^ of crystallographic combination which have 
escaped the nut|^e of .tjr.i; ^^iiHosophical geologist. Were such 
fluids the pfodueV^' the orcS, nary processes of crystallization, 
they would occur in ^^rtificktl" as well as in natural crystals : and, 
consequently, while remain undiscovered in the cavities of 
the first of these clasps of bodies, we are entitled to. attach a 
new difliculty to the aqueous hypothesis. 

Had the two new fluids occurred only in one mineral, or in 
minerals of a particular composition, they might have been sup- 
posed to have scrac relation to the elementary principles of the 
body, and to have arisen either from some accidental irregula- 
rity, which prevented them from crystallizing, or from the de- 
composition of the matter subsequently to its crystallization. 
The perfect identity, however, of tlie two fluids, as found in 
pure Quartz, in Amethyst, in Topaz, and in Cymophane, — 
minerals brought from the most opposite parts of the globe,— 
from Scotland, Siberia, New Holland, Canada and Brasil,— 
establishes the universality of their existence, and adds to the 
j3r<fl)ability of the supposition that they have performed some im- 
portant function in the organization of the mineral world. 


Art. XI.— Ofi, 9 tTt>a^t 07 ?.y on the Natural History and Stwuciure 
of the Jquaiic Sala7nander, and on the Development of the 
Larva of these Animals from the Eggy up to the perfect A 71 U 
ma/, by Maubo Rusconi, M, D. Member of various Sock- 
iksy and lately Lecturer on Physiology in Pavia ♦. 

Xn two former papers f , I communicated tlic substance of a me- 
moir oji the Proteus Anguiniis, by Professor Configliachi and Dr 

I 

• Rcatl before the Wernerian Katiiral History Society, y\pril 4. 182C. 

+ Edin. Phil. Jouni. vol. iv. p. 398,-^and vol. v. p. 84. 



108 Dr Iluscoiii*s Observatiwis on the Natural History and 

Busconi of Pavia. While employed on the Proteus, Dr Bus* 
coni directed his attention to the larva of the Aquatic Salaman- 
der, which, in many points of structure, bears a near resemblance 
to the proteus. He thcA also described, shortly, tlie amours 
of the salamander, and the mode in which the egg isd^pfl^ited 
by the female ♦ ; and, farther, announced his intenti^j/of^eecliiy 
publishing a more detmled account. This intenjiofi; he postponed 
for some time, from a desire of accompanying his work with 
comparative sketches of the striij^fe \^f theWi^na lacertina; 
but having, for the present, benn disap'pwsted in his efforts, 
bodi in Europe and America, to procure that animal, he re- 
solved to delay no longer the publicati^ of his researches re- 
lating to the salamanden Accordingly,*' in the year 1821, he 
printed at Milan, a work entitled Amours des Salamandres 
Aquatiques, et Developcment du Tetard de ces Salarnandrcs, 
depuis Tocuf jus(]u’ a fanlmal parfait.’' Of this work I pro- 
pose now to give the substance, together with such of the de- 
signs as may be necessary to illustrate and verify the anatomical 
descriptions. In its present state, the inquiry may be deemed 
to possess a new interest, from die circumstance of tlie same 
subject having, so lately as the years 1821 and 1822, been pro- 
posed, in the following form, as a prize essay by the Iloyal Iii- 
stitute of France.—** To trace the gradual developcment of 
the aquatic Triton or Salamander, through its different stages, 
from the egg to the jierfect animal; and to describe the inter- 
nal changes which it experiences, but principally in regard to 
osteogony, and the distribution of the vessels •f.’’ 

Dr Busconi commences his memoir by expressing surprise 
that the natural history of the aquatic salamanders, which are 
so cmnmon in the marshes ,of Italy, should be so imperfectly 
known. Hitherto, the observations made upon them have been 
more particularly confined to Uieir astonishing powers of repro- 
duetion ; while other propertie.s, at least as "curious, and still 
more important, have been almost wholly neglected. In truth, 
the changes yirhich these animals exhibit, according to age, sex, 
and season, have not been observed with all the attention they 
deserve ; and it is to this want of attention that we must attri- 

: b — — , 

* Dd Proit^o Anguino Monograjia, p, 35-6-7. Pavia, 1619. 

I Philosophical Magatinc, April 16I?l, p. 806. 
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bute the "confusion in which this of vertebral oviparous 
animals is found in our zoological systeiui, even those the most 
recent. Their structure has not yet been sufficiently studied ; 
the .mode in which their eggs arc laid arid fecundated has been 
only imperfectly observed ; the development of the young ani- 
mal iias not been followed witli accuracy, nor through all its 
std^es ; and, lastly, their species has not hitherto been deter- 
mined with precision. The object of the author in this publi- 
cation, is to fill up some of these gaps, which, but for the reason 
alx)ve statcd^wQuld hawi l)eeit^ooncr accomplished ; for all the 
ilcsigns given in thiVwork wertjmadc, and the notes on the na- 
tural history of the anAnal J^ntten, before the publication of his 
work on the proteus in^l^lO. 

Having thus made known the reason of the delay, the author 
proceeds now to inforfti the reader of the eircunistanccs which 
determined him to undertake this branch of the Inquiry- 
WhiLst he was occupied in studying the organization of the sala- 
mander, and comparing it with that of the proteus, the idea 
came into his mind of following the development of the sala- 
mander from the egg up to the perfect animal. He had learned 
from the inciuiries of Spallanzani, that, in these animals, fecun- 
dation was efteclod exterior to the body of the female ; and 
that, nevertheless, the action of the prolific fluid was propagated 
within her ; and Blumenbach had instructed him, that some sa- 
lamanders, which were kept in a vessel filled with water, had laid 
eggs, which were there hatched, and afforded him an opportu- 
nity of seeing and examining the gills of the young animal. To 
satisfy his curiosity on these points, the authcir believed that no- 
thing more was necessary than to procure females at the time of 
laying. In the month of May, therefore, he procured several 
of these reptiles, which he put into a l^^’gc tub, and three days 
afterwards he found, at the bottom of the tub, abdtil 80 eggs 
glued together endwise, three to three, and four to four, so as 
to resemble portions of a string of beads. 'These eggs he ga- 
thered up with the necessary care and precaution, and placed 
them in a vessel filled with a portion of the water from the tub. 
Observing them for two days, he saw them enlarge and become 
irregular on the surface, which he t^^garded as a prelude to the 
eyolu'tion of the germ. These appearances increased to tlie fifth 
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and sixth days, when, instead of the young animals which he ex- 
pected to come forUi, Ihe eggs had lost their transparency, had 
become covered with mould, and their faculty of evolution was 
destroyed. , 

During this time, the salamanders, which were left in the 
tub, had deposited other eggs, which he collected as bdfore ; 
and, suspecting that the water he had used might have been 
improper for the purjxise, he now employed that taken from the 
ditches in which the animals had lived ; but with no better suc- 
cess. He next had recourse to ^fuTthods of impregna- 

tion, previously executed with success by^SpSllanzani ; but failed 
in these also. While engaged, hmi^ever^ in these experiments, 
he observed^that the salamanders, whicl^had been left in the tub, 
pressed back, from time to time, their hind-limbs beneath tin * 
belly, and that, in a few moments aflertvards, they laid one or 
two eggs ; these eggs did not fall always to the bottom of the 
water, but sometimes remained attached, for a moment, to the 
anus itself, in such a way that some of the salamanders might 
be seen, running here and there in the tub, with two or three 
eggs thus attached* It was not easy to form plausible conjec- 
tures upon this habit of pressing back the legs under the belly, 
when the eggs were laid. The mode even of their cscajie from 
the animal surprised the author, bcaiiise, trusting to what 
M. Cuvier had written, he thought that these aniinals^produced 
many eggs at once, which escaped in succession, and were at- 
tached to one another in the form of a necklace. Proposing, 
therefore, to investigate this point more minutely at another time, 
but occupied, at present, witli the desire only of procuring for 
his salamanders a suitable habitation, he wished to make such 
arrangements as should enable the animals, during the night, to 
support themselves at surface of the water, in order to respire 
with grcalcr facility. At this time, a fresh parcel of these ani* 
mals happened to be brought to him in a pail, in which many of 
the plants called Polygonum Perakaria were placed, with the 
view of preventing the water from escaping out of the pail. Of 
sdme of these plants he made a packet, and placed them in his 
tub, under a large stone to confine them to the bottom. Towards 
evening, -he idsitcd the tub, and found all his salamanders so 
commodiously situate, by the aid of the plants, tliat, by k^ping 
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the head a little elevated, their nostrils were above the surface 
of the water, so that tliey could respire with ease. A few days 
after this, while seeking with his eye for a male and female the 
most suitable for repeating the experjment of artificial iinpreg. 
nation, he remarked, almost without wishing it, that there \Cas 
nof a single egg at the bottom of the vessel. While indulging 
Ills surprise at this fact^ his attention was recalled by observing 
one of his salamanders approach towards a leaf of the plant, and 
direct its snout to it, as if wishing to smell it. He then saw the 
animal mojc gently on the le af, in the direction of its breadth, 
and, restii^ u|X)h K*, push back the hind-limbs, so as to fold 
backward and inclose^bet\^een its feet the leaf on which it rested. 
It remained about a it inute in this position, and then withdrew, 
leaviifg the leaf doubled in such a way that its apex was turned 
back on the petiole. “ At the sight of this new fact,"^ says the 
author, “ I forgot entirely the artificial impregnation, and pre- 
pared myself to observe, most attentively, what my salamander 
was to do. Scarcely had three minutes elapsed, when I saw it 
approach towards another leaf, and apparently disposed to place 
itself ujxin it. At this period, casting my eyes accidentally on 
the branches of perskariay I dist^overed many other leaves 
doubled back, like that which I had just seen so disjK)scd by 
the salamander. I withdrew immediately the packet of plants 
from the tub, and, examining the leaves, I found that each of 
them inclascd an egg. I remarked also^ that these leaves were 
unable to redress themselves, bc^cause their two surfaces were 
held together by a kind of glue, with which the envelope of each 
egg is covered ; so that, to open a leaf, I was obliged to dver- 
come the resistance wlhich this glue presented. 

Satisfied so far with this discovery, I set out immediately foi' 
the ditches from which^ the salamand^ had been token, and 
gathering many branches of perekariay which were m*the water, 
and the leaves of which were similarly folded, I convinced my- 
self, by observing them with care, that th^eggs of salamanders 
do not esoape from the animal, like strings of beads, as some 
naturalists have lately asserted ; nor do they fall to the bottom 
of the water, as Spallanzani, with so much confidence, nuun- 
tained^ I satisfied myself of this truth, by opening all the leaves 
which 1 had drawn from the water, and finding in each, os in 
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those of my tub, an egg concealed. Nay more, 1 found iin one 
leaf a young salamander already evolved, and winch exhibited 
signs of life by moving and changing iis position.'*' The author 
dwells with great satisfaction on this discovery, which enabled 
him at once to pursue the object he contein})latt'd, without hav- 
ing recourse to artificial pi’oeesses. . . 

My joy," he continues, was so great, that, having chosen 
alxmt twenty leaves, each of which contained an egg not yet 
evolved, I put them into a bucket filled with the water of the 
ditch, and at once proceeded to lodging. Arrived there, I 
poured the water of my bucket^ togelliief/with the leaves of 
perskaria^ into a bason ; and having'chos<t‘n an egg &>r the sub- 
ject of my observations, I began my expj^rimeiit. I shall defer 
particular details until I come to an explanation of the figures ; 
and, for the present, shall only observe, that there is not, in my 
opinion, a more agreeable or more curious spectacle than that 
which the embryo of the salamander ofttjrs to the philosophic 
naturalist, in the portion of time while he is yet in the egg, and 
for a few days after his escape from it. All that -in other ani- 
mals, passes in the liiidst of the thickest darkness, is liere carried 
on under the eyes of the observer, who is able to contemplate, 
quite at his case, the progressive development of tlie diflerent 
parts of the animal ; and, by the order which nature observes in 
this dcvelopmenf, is able to conjecture what arc the organs the 
most important and most necessary U) the life of the individual. 
In fact, when wc consider the different phases through which 
the litde salamander passes, wc might say that Nature, for once, 
far from shewing herself jealous of her operations, is here pleased 
to disclose them to our view ; for, scarcelj^ has the little animal 
escaped from its envelopes, than she prepares for the observer a 
new picture, not less pi^wng tlian the former. ' 

Tlic litll^ animal, which is opaque, and formed apparently of 
a soft and homogeneo6s substance, while yet retained in its enve- 
lope, becomes gradually transparent, almost as soon as he has 
escaped from it ; so that, if the naturalist has been able to see, 
through the transparent walls of the envelope, tlie development 
of the exterior parts only, he now sees the formation, both of the 
external and internal parts together. He discovers the heart 
of the animal, and fi)llow,s its contractions and dilatations : he 
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perceives the stomach, and recognises its form and }x>sition : his 
eye is able to distinguish the intestinal canal, which at first ex- • 
tends inf a straight line from one extremity of the abdomen to the 
other, afterwards goes on $erpentmin^^VLXii!i ends by forming many 
domrolutions : next he sees the liver, wliose development accom- 
panies that of the stomach and intestines, to which it is subser- 
vient: and, lastly, he sees the lung take its form and place, al- 
ways filled with air, and so transparent that one might believe 
the animal has, on thg^two sides of the trunk, two bubbles of air, 
which giSffually dij^te and elongate from before, l)ackward. 

When the organs^ dif5;3tion have acquired the size necessary 
for the exercise of th?*r functions, the curious spectator perceives 
in the little salamander, whose life hitherto has been purely orga- 
nic or vegetative, the life of relation^ or the animal life, to begin. 
At this epoch, the movements of the young animal arc no 
longer automatic, or the result simply of its internal organi- 
sation, but they are also the consequence of sensations which 
the surrounding objects cause it to experience. In truth, it now 
avoids and removes from those objects from which it dreads' in- 
convenience or pmn, and approaches those from which it hopes 
to receive advantage or pleasure. We see it, at this period, 
vratch the minute insects which it sees swimming in the water, 
direct its little snout towards them, pursue them with address, 
and dart uj)on them with 'surprising agility. When it is keenly 
pressed by hunger, it attacks even its comrades, and sei'ks its 
nourishment by devouring their gills and tml. The lively plea- 
sure which these interesting scenes afforded me, continues the 
author, suggested to«me at once the ideac^ making them known 
to naturalists, by publishing a work on salamanders, similar to 
that which the celebrated naturalist qf^uremberg, M. Rdesel, 
has given on frogs ; and to follow, in ^very point, example 
of that celebrated writer, I resolved toVngrave the plates my- 
self. To speak trftly, however, I hesitah^ a little before I un- 
dertook thw task ; for having never engraved in my life, I anti- 
cipated the difficulties I should encounter, and had little hope 
of getting out of them with honour, and according to my wish. 
Reflating, nevertheless, that engravers, even the most able, 
when they are set to engrave objects, which they have not them^ 
VOL. IX. NO. 17. JULY 18S3, 


n 



114 Dr RusconTs Observations on the Natural Hlsthn^ 

selves designed, and of which they have no sort of knowledge, 
may be comj>ared, in some manner, to* tl\ose who copy a manu- 
script, written in a language which they do not comprehi^jiid, and 
who, on that account, siiffer to escape from their pen, ill almost 
every line, some error which alters the original, or renders itbini- 
intelligible. — Reflecting, I say, on this, 1 tried to raise myserf 
above my fears, and, listening no longer to any thing but the 
lively desire I felt of presenting to the eyes of naturalists a 
faithful image of the interesting spectacle ][ had contemplated, I 
set myself to tlie work with a sort of enthiisksm.'” 

Having made these preliminary t^cma^s. Dr Rusconi pro- 
ceeds to describe the only two species (if acpiatic salamander 
which he has observed in the province in which he resides. 
These are the little salamander {Salamandra exigua of I.aii- 
renti), and the flat-tailed siilamander {Salainayidra jilatycauda 
of D''Aubenton). 

In Plate III. Fig. 1. is represented the male of the little sala- 
mander, of its natund size, as he appears in the season of love. 
The toes of the hind paws, at this period, are furnished with a 
membrane, spotted with black. The tail is very large, and pre- 
sents, along its inferior border, a stripe of fine clear red ; the su- 
perior border is continued even to the shoulders. But these or- 
naments are only transitory ; lor, after the season of love, the 
membrane of the toes disappears, the tail shrinks remarkably, 
and, at its extremity, is reduced to a fine thread. 

In spring, when nature kindles the flame of love in these ani- 
mals, the male seeks with ardour the female. She, by swim- 
ming away, avoids his first approaches ; but he pursues her with 
constancy, and, as soon as she stops, he leaps before her, as if 
to obstruct her progresj.^ ^He then bends forward his tail, which 
he agitates i.nd shakes with surprising quickness, making, at the 
same time, little incitetnents to his companion, in order to pre- 
pare her for fcecund^aon ; alter which, he places himself by her 
side, and lashes her with his tail. 

The female of this species is represented in Fig. 2., at the 
moment when she is tired with swimming to avoid the male. 
She now keeps her tail and |)aws immoveable, and suffers her- 
self to fall gently in the vessel. The male, profiting of this ex- 
haustion of her strength, leaps before her, as already described. 
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hi this species of sahiniiiiKler, tlie pelvis is allaclied to the 
14tli vertebra. M. Cuvier, followiim* I^alreiJie, clesi<^nates ibis- 
species m the name of Salaniandre palmipMe ; but ihis'deiio- 
minatioft, says the author, is impropc^ inasmuch as it is founded 
oh ar character which is neither permanent nor common to the 
t#o sexes; and, besides, the feet ol* the male are not pahiiated, 
but lobulated. 

Of the other’and larger species of salamander {Salaniandra 
platycauda)^ Linna^i;^ siiys tlie author, has made two species, 
which he'designai^^by. particular names; Laurciiti has made 
four, Dufay three, ^alRlSizani two, and some recent authors 
not less than six. MT de la Cepede is the only one who, in re- 
jecting the species recognised by Dufay, gave a luminous pr(x>f 
of that fine tact wliich characterises him. But it is in vain to 
expect to avoid errors in natural history, wlu'n ^ve do not take 
anatomy for our guide. 

The salaniandtM's of this species, when very young, that is to 
say, soon after their metamorphosis, have a line or streak of fine 
yellow, bordered with brown and black, which extends from the 
middle of the head to the extremity of the tail. At this age, 
wo remark, in their exterior conformation, no difference between 
the male and female; but, in the following spring, the yellow 
streak disappears entirely from the hack of the male, and is re- 
])laced by a membranous and serrated crest, wliich has procured 
for this sjxK'ies the name of Salamandra erutaia. Toward the 
beginning of the autumn of* the second year, this membranous 
crest exhibits, at its base, small yellow spots, which, in extend- 
ing gradually along the back, terminate by forming anew the 
streak which had disappeared five or six months before. In the 
mean time, the membranous crest shryikjgj^and, befoif the eixl 
of autumn, is changed into a .streak, sifehtly promw.’fit, and of 
a dull yellow colour. With the rctuiA of tiie fine season of 
the third year, the yellow streak disapf^prs; and again the 
male adorns himself with his crest, which again shrinks remark- 
ably, as soon as the season of love is past. Towards the au- 
tumn of this year, only some slight traces of the yellow streak 
can b^ })ereeived, and these disappear for ever with the spring of 
the fourth year. According to the author’s oliservatioiis, the 
male is not in a condition to repixiducc before the end of the 
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third year. In the female, the yellow streak enlarges andt)c- 
comes dull. 

Such are the changes which these animals undergo, accitrding to 
age, sex, and season ; but' they exhibit many other changes as to 
colour, which are altogether accidental and fleeting. Thu au- 
thor has more than once seen an individual, which was of a paste 
green above and almost without spots, become brown, and co- 
vered with large bluish spots in less than an hour? and these 
again disappeared, and the animal no loQ^Ter presented, on the 
upper surface, but one uniform tint, wbipji was almost black. 
It is from inattention to the changes^in fq^m and colour, arising 
from difference of age, sex, and season, t^at so much confusion 
in the classification of the species of these reptiles has proceeded. 

This species of salamander lives always in the water. If 
sometimes he is met witli on land, it is when, from any cause, 
the place of his abode has been dried up, and he is obliged to go 
on land in quest of another pond. He never feeds on the lentils 
in the water, but only on living animals, resembling, in this re- 
spect, frogs- Tlie intervals of respiration in these reptiles arc 
more or less long, according to the degree of heat in which th^ 
live, and the quantity of nourishment they take. When tliey 
hybernate in holes under ground, their tail is rolled up in a spi- 
ral form. This species is less vivacious than the preceding. The 
male, in making his caresses, does not bend his tail forward like 
the other, and seems, in all respects, to fulfil the views of nature 
with less ardour and pleasure. The female, when wearied of 
flying from the male, at length stops, and yields to his caresses, 
sustaining herself immoveably on the water. The male then ap^ 
proximates his head towards that of the female ; and, profiting of 
her docility, places by her side, but somewhat in ail- 
vance ; ahdy bending Ivfe body in a peculiar manner, he begins 
first to lash the water,/and afterwards the sides of the female, 
with his tail. Plis/^nus, at this time, is Very prominent and 
open, and is bristled interiorly with small points of a silvery 
white hue. After striking the female with his tail two or three 
times, he separates a little from her, and falls into a sort of 
drowsy state. He no longer sustains himself on his paws, but 
extends himself so that his belly is stretched out on the mud, 
and he seem; to have lost the use of his limbs. His tail, bow- 
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ever, is elevated, and makes some slight convulsive movements, 
but no^at all directed by the will of the animal. Even his* 
trunk mrtakes of slight contractions ;^and, at length, small floculi 
of thicK white mucus are discharged by the anus, and fall to the 
bottom of the water, in presence of the female. This drowsy 
state continues only a short time ; the animal awakens ; begins 
again to strike the female with his tail ; sheds anew the prolific 
liquor ; and, after repeating two or three times, this species of 
copulatii^, he alja^ons his companion altogether. In Fig. 8., 
the male of this spiVnes^grepresented of the natural size, at the 
moment in which th^pronfic fluid is discharged. 

During the time the male lashes the female with- his tail, she 
remains immoveable, but at last she puts herself in motion ; and, 
with that slowness which is peculiar to her, goes in search of a 
plant the most proper for receiving her eggs. It is almost al- 
ways the Persicaria which she chooses. In performing this of- 
fice, she approaches her head to the borders of a leaf, and, 
with her snout, turns it in such a way that the lower surface 
of the leaf, which looked toward the bottom, is made to turn 
towards her breast ; afterwards, with her fore paws, she passes 
the leaf, thus turned, under her belly ; then seizes it with her 
hind paws, and conducts it benealli the anus, having care, at the 
same time, to fold it, and form with it an angle, the opening of 
wdiicli is directed towards the tail. The egg, in escaping from 
the anus, would necessarily pass through the middle of the angle 
formed by the leaf, but it is stopped in its fall by tlie salamander, 
who, by means of her hind feet, shuts up immediately this angle, 
and thus forms in the leaf a fold in which the egg is contained. 
The egg, notwithstanding, would fall to the*l|pltom of the water 
when the feet were removed ; but the befool quitting 

the leaf, presses its folds so ivell with he\ hind fect,ThaAhe glue 
with which the envelope of the egg is b^meared, spreading it- 
self a little, by means of this pressure, ornihe two internal sur- 
faces of the leaf, prevents then the folds from ojx^ning. When 
several eggs have lK»en laid in this manner, the animal remains 
tranquil in the vessel until another male comes to caress her, as 
before. How long the period of laying continqcd, the author 
docs not know ; but lie has found eggs as early as the middle 
of April and as late as the mid(Uc of July. In Fig. 4., a female 
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of this species is represented in the act of laying her egg ; jilid 
the letter a of the same figure shews a leaf folded down, in 
which an egg has been laid 

The egg thus dcjx)sited on the leaf, is commuted to Nature to 
carry forward its several stages of evolution ; and these' the 
author next proceeds to describe. In the plate, the whole 
rics of appearances is exhibited as they occur in the egg of llie 
Salauuuulra plafycauda ; and, in order to make known the dif- 
ferent e{>ochs of development, and the in^^rvuls between them, 
by a simple inspection of the plate, without, "ecurring to the ex- 
planation, the figures are marked, in Siicc^sion, by the dates of 
the days in which the designs have been made. Thus the fi- 
gure marked 23d April, exhibits the egg of its natural size, and 
tlie figure Ix'low it, the same egg magnified. It was collected 
immediately after being deposited, and kept alw^ays in the water, 
and on its proper leaf. During the period of observation, the 
temperature of the water varied from 22“ to 27“ of the Centi- 
grade scale. The globule in the centre is white, with a tint of 
yellow : it is surrounded by a glairy matter, to wdiich it is no 
where attached ; so that it is able to move freely in every direc- 
tion : its envelope is membranous, transparent as gtess, and co- 
vered with a kind of very limpid viscid matter. If one of those 
eggs, with its envelope, be placed on a dish, and if, with the point 
of a fine bi’iish, its envelope be turned, so that the upper part 
shall be made to lcK)k downward, the globule presently turns on 
its axis, in such a way that it presents anew the surface which 
was at first uppermost, which proves that its density is not uni- 
form. This j)henonienon is still more readily seen in the eggs of 
the Salamandra c^igua^ because they are brown on ^ne side 
and whi^'on the instead of turning the egg, wc ele- 

vate onc^of fts ends, so tnat its longitudinal diameter shall be per- 
pendicular to the hori^^^Sn, the globule, which w^as in tlic middle, 
falls to the bottom oftlie glairy matter, which demonstrates that 
the specific gravity of that matter is less than that of the globule. 

Fig. 26th April exhibits the changes which the globule has 
undergone in the short space of three days. Examining it with 
the microscope,^ one sUvS|jjccts already what are the parts of the 
embryo which become, in the sequel, the belly, tlic head, and 
die tail. At first llie globule enlarges, then elongates, and its 
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suffad^i^hich was smooth, presents some small eminence^. If 
it has mJf been fecundated, or has lost its proliiic virtue, it en- 
larges, during the first days, the same as before, but afterwards 
changj^, so as to resemble a vesicle H!ilf filled with Avator ; and, 
wh«fl this appearance comes on, the egg has lost its vitality. 

♦ By the 28th, that is, by the fifth day,, the embryo has become 
so much elongated, that, its envelope l)eing short, it is obliged 
to bend itself. The parts forming the abdomen, head, and tail, 
are now easily Recognized ; and, nearer its larger extremity, 
which is'&le heacl,**j|we remark small eminences which Ave recog- 
nize as the rudimeii^ oiVs gills and fore paws. 

JJy the 30th of April, all the parts above enumerated arc more 
apparent. In the concave part of the embryo, and towards its * 
larger extremity, we observe a small furrow which separates the 
head from the abdomen, and Ave sec distinctly, along its convex 
border, the rudiments of the spine. 

2d May, — The embryo has now cliangcd its position. Its 
tail has already the form of an oar. As yet, there is no appear- 
ance cither of mouth or of eyes: Ave remark only, towards the 
extremity of the head, small blackish points, and a slight degree 
of contraction between the rudiments of the gills and those of 
the fore paAVs, Avhich distinguish the head from the chest. It 
is now that the devclo|)ment of the embryo begins to possess in- 
terest. Hitherto the changes of form have nearly resembled 
those of a seed east into the Avatcr ; but at this period, the ob- 
server Avill see the little embryo exhibit motion, array itself in col- 
ours which render it agreeable to the view, and he will also see 
the beatings of its heart. But this period, although the most 
amusing to the naturalist, is the most dangewus for the embryo; 
for almost lialf the embryos, whose the .^Jdior has 

watched, have died at this period, or dRlitdc afte^. ' 

3d The embryo in the last 2^hours has changed its 

position three or filLir times. In that it mm has, it shews us all 
the upper part of its body, which is sowirwith little blackish 
spots, disposed longitudinally, and forming two bands, which 
extend from the head to the tail. On the side of the head, 
and befoi^ tlie Iaa'o eminenc<^ whicli are the rudiments of the 
fore-paws, we observe filaments, to the' number bl* four on each 
bide. The two former are not gills, as some authors would liave 
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us to believe, but they are two organs of station, which 
'signate by the name of claspers or hooks, ( crocitets bet^use they 
are analogous lo the two hooks, which we observe byow the 
head of the embryos of the' green aquatic frog, by means o^i^ which 
those embryos attach themselves to the leaves of the lentil^ . and 
remain suspended. < 

4^th May, — The changes of position are now more frequent. 
In that now assumed, the embryo presents the lower part of his 
head and trunk, which is white, drawing littjp on green. On 
its chest, Ijetween tllffe gills of the two sjidcs^j exactly* where the 
pulsations of the heart are seen, we retiiark^^me small irregular 
blackish s|X)ts. Anterior to the two hooks or claspers, we see 
'also other blackish spots, which are the junction of the two 
bands that run along the back, and were seen in the preceding 
figure. In tlie gills, as yet consisting only of a single filament, 
without leaflets, and as transparent as glass, we see already the 
circulation of the blood, which is very simple, and performc»d by 
a single curved vessel. The blood is white, and is distinctly visi- 
ble if the embryo be put on a watch-glass, and this glass be 
placed over the opening of a box, whose bottom and sides arc 
blackened. The two hooks, in front of the gills, are elongated ; 
they are larger towards their extremity than at their origin, and 
are bent so that their convex side is turned upward. The sides 
of the embryo are studded with little spots of deep green, which 
form two irregular bands that extend from the fore-paws to the 
extremity of the abdomen. 

5th May, — We now begin to see obscure traces of the eyes. 
On the two longest gills, the rudiments of two leaflets are to be 
seen. The changeg^pf position are now made with surprising ra- 
pidity, e}pb»y>aa^pcms greatly constrained within his little 

cell. co extend Ijimsclf in a straight line, and consequent- 

ly exerts continually a^trong pressure , against the walls of his 
envclo|Xj. The meiTd>rane, which forms the superior border of 
the tail, extends itself, diminishing in its progress even to the 
shoulders. 

6th May, ->^The young salamander of the natural size, just 
escaped from his envelope, as seen from above. In the progress 
of its enlargement, the embryo gradually dilates the envelope ; 
but this dilatation has its limits, and the little animal at length 



* Structure of the Aquatic Salamander. 121 

foj€es^ilhj^ay out by tearing it : If it be now lightly touched, 
it makes literal movements with ita trunk and tail, and is thus en-> 
abled u/swim ; but in a mode different from that which it after- 
wards ^mploys. Its movements indfed, at this period, may be 
saitlro be purely automatic : it strikes sometimes against a leaf, 
^ton*etimes against the sides of the vessel, and as soon as it does 
this, it attaches itself to the body struck, and remains susj^end- 
cd, by means of its two hooks, the extremities of which are cover- 
ed with a visGuu^ matter. One might imagine that the young 
salamander sleeps \^)n tin ually at this period; for if the vessel be 
slightly shaken, its Wly^scillates with the movements of the 
water, just as any inariunate body would do. It now passes some 
hours without moving : Afterw^ards, without any evident exter- 
nal cause, it makes some lateral movements with its tail ; swims 
in its own manner ; and reattaching itself anew to some other 
leaf, it continues to sleep, or rernmns in absolute repose for lialf a 
day or more. If,- while making these lateral movements, it meets 
witli no substance to which it can attach itself, it falls then to the 
bottom of the water, where it continues in repose, lying some- 
times on its side, sometimeson its belly. Its eyes are scarcely as yet 
designed ; they form two prominences on the sides of the head. Its 
mouth is so slightly traced that it requires atteiUion in the observer 
to perceive it ; it is indicated only by a very slight transverse de- 
pression, situated beneath the head, and between the two promi- 
nences formed by the eyes, and in the middle of the space be- 
tween the anterior border of the head, and the origin of the 
neck. Its fore-paws, protruding like two buds, begin to separ- 
ate from the gills ; these gills are gradually furnished with small 
leaflets. At this period, the life of the salaniander may be con- 
sidered purely organic, \ 

In Fig. a, the same salamander is ^en from %dow^wltli the 
aid of the microscope ; b 6, the two prd/jjiinences formed by the 
globes of the eyes, between whidfi is the slight depression 
which becomes afterwards the mouth ; c, Hie hook of the riglit 
side ; d, the gills of the same side ; <?, the rudiment of the fore 
paw of the same side the same animal seen in profile ; g*, the 
same viewed from above. ^ 

18<A Afay.~The same animal, of its natural size, seen from 
above, exhibiting the changes in the external form of the 
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young tadpole, twelve days after its escape from its«^.sBr3^c. 
•Its fore paws are now lengthened; and, dividing at their extre- 
mity, take the form of a bicuspid Ux)lh, the two tubiifpcJes of^ 
which elongate in their tni^ and change into two toes, Tne eyes 
are now disclosed, tlie pLi])il appearing of a fine black, adt^the 
iris of a silvery white, speckled with many colours. The yello^,^ 
colour of the back of the little salamander is changed into a 
green : the gills, which exhibited only the first rudiments of 
leaves, are now clothed with little leaflets,^ in Aji^v^h a red blood 
circulates. The transverse depression l^ctweCn the c^’es, which 
marked the place of the mouth, is enkirged. and, in curving it- 
self, has formed a mouth very large, the extremities of which 
extend, on the sides of the head, even to the eyes ; the head, 
which was very narrow at its back part, has enlarged greatly 
near the origin of the gills ; the two hooks have shortened by 
degrees, and almost entirely disappoaretl : Lastly, the body, 
which was very opake, has gradually become diaphanous, and 
to such a degree, that the observei*, without injury to the life of 
the animal, is able to see the dilatations of the heart, and to exa- 
mine, through the walls of the abdominal cavity, the form and 
position of the viscera contained within it. 

These changes, hoAvever, are not the only ones which occur 
during this spjice of time : many others go on within, whicli 
have cndo>vcd the little animal with the instincts and tlie man- 
ners proper to its kind. Its sluggishness has vanished, and it 
displays the habits which accompany it through life. It loves 
to keep near the surface of the water, conceals itself beneath 
the leaves, or swims with surprising quickness. While floating 
tranquilly near the^surface, if any little aquatic insect pass be- 
fore it, ,iyj^edifflU%JJL£hrects towards it its snout, pursues it 
slowly, a^ttl, aj5''soon as it^ets within reach, darts u^)on it like an 
arrow, and swallows it. s In a word, the salamander, which pos- 
sessed before only a life purely organic, enjoys now a life of re- 
lation; that is to say^’an animal life. 

Fig. a, the same animal seen from above with the mi- 
croscope ; the same seen in profile ; c, another salamander 
of the»samc age (twelve days), operfed below, as seen by the 
microscope ; in which d indicates the arclies of the gills of 
the right side, as they a])jX'ar throiigh^ the skin ; r, the liver ; 
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th^iynach ; the intestinal canal ; A, the lung of the left 
side. 

‘ ZStli/Majj . — The same salamander, of the natural size, seen 
from myoxc. It is about this period lhat the hind paws begin 
to the fore paws have acquired their perfect develops 

rnent, and are long in proportion to the trunk, as is more dis- 
tinctlj^ seen in the microscopic representation of it, fig. a. 
W'ilhout entering into minute details of the changes which have 
o(!Curred in tb':4^<eii days elapsed, and which an ins|)ection of the 
figures will sufliclif'nllY illustrate, the author proceeds to ob- 
serve, 1.^^, That, at. lj|iis Vpoch, we begin to see, on the two sides 
of the trunk, with the aid of the microscope, two lines of small 
salient points or excrescences, wliicli extend from the axils to 
the cxtiemity of the abdomen. Tliat the walls of the ab- 

domen liavc not colour in themselves, l)iit tliat they present the 
colours of the insects on which tlie animal has fed. That 

the changes of Colour from yellow to green, which occur during 
the growth of the ^tadpole, arc purely accidental, and begin im- 
mediately after its escape from the egg. That the toes, 

which are most interior, first push forth, as well in tlie hind as 
ill the fore feet. 5/Afey, That the pierre amylacee of the organ 
<jf hearing, is, at this period, formed, and is visible through the 
cranium and skin that cover it. Gthli/y That at this epoch, and 
even sooner, the aiiimd begins to cx])el air from his mouth. 

\^lih Jane . — -The same salamander seen fi’om above, of its 
natural size, and also in profile (r/), wdien'inagnified. The hind 
paws have almost attained their development, but as yet the 
fifth toe is wanting ; the lungs extend only about half way down 
the trunk, and are visible through the wa[ls of the abdomen ; 
the gills, which are longest, have ne::rly tyt^?^l^y Icafiftts ; tliey 
had only thirteen or fourteen ten day»*before. ' 

ISl/i JiwZy.—- The same salamander, now arrived at the matu- 
rity of its tadpole or larva state. It is represented at the mo- 
ment in which it watches a little slug, to ascertain its living 
state ; for neither salamanders nor frogs ever fall on tlieir prey, 
till after having seen it give signs of life. 

On thfe day, says the author, the gills of this tadpole 
peared a little less long than on tlte day helorc; whence he 
suspected it was about ready to pa&s to the ’slate of the rw^r- 
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feet salamander^ and under this idea the design was n^^m Ttie 
next day confirmed these suspicions ; for the leaflets h-' fringes, ^ 
which formed the extremities of eacli gill, were already toblitei- 
ated, and the stem or shaficrwas sensibly shortened. The! short- 
ening and obliteration of these parts proceeded daily, soldiat, 
at the end of five days, they were reduced to mere simple bud^, 
covered with a skin continued from the head. While these 


changes were proceeding in the plls, the diiplicature of skin, 
which covered in part the branchial apcrtur(^®;'%ccame by de- 
grees united to the chest ; the sharp m^mbi^ous crests, which 
the arches bore externally, were oblifcrat^; the apertures of 
the ears, which gave issue to the water from the mouth, con- 
tracted daily more and more ; the membranous crest of the tail, 
which extendcfl along the back, even to the head, contracted 
also. 


Beside these changes, visible exteriorly, the tadpole experien- 
ced others within. The two jaws, especially the lower one, were 
much ossified, and the teeth of this jaw were.so hard, as to give 
great resistance to the point of a. needle. Were we to arrange 
the different pieces that compose the skeleton of the tadpole, at 
this period, according to their hardness, the lower jaw would 
stand first, afterwards the upper one, then the bones of the cra- 
nium, the vertebrae, and those of the four limbs. At last, the 
germ of the salamander, which had been deposited, on the 23d 
of April, in tlie form of a little globule, had not, on the 27th 
of J uly, the smallest trace, either of gills or of branchial aper- 
tures. It respired atmospheric air, and made the greatest ef- 
forts to escape from the vessel in which it had been developed. 
In a word, it had ^sumed the forms which are -proper to its 
species ij^i^e 

Having thu^ exhibited in detail, the progressive appearances 
which present themselves in the evolution and development of 
the Salamaiidra platucauday tlie author nexf offers to our view 
a few of the analogous stages through which the other species 
of salamander ( Salamandra exigua) passes. The minute glo- 
bule Fig. 1., represents the egg of its nattiral size; md the ad- 
joining Fig. a the same egg viewed with the microscope;, the 
line which bounds the globule indicates the viscid substanc^e which 
envelopes k. The eggs of this species arc easily distinguished 
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Irofei iMlV of the other, not only by their smaller size, but by 
a drcul^ band of a deep brown, which does not divide the lit- 
tle gloVulc into two hemispheres, but extends a little more on 
one ^e than the other. On whaftver side the envelope is 
turn^, the little globule always presents uppermost that hemU 
sphere which is oqcupied by the circular band. When the evo- 
lution of the germ commences, this band opens on one side, and 
represents then a line greatly curved, which displays itself by 
degrees, in pc^^rtion as the embryo is developed : one of the 
extremities of this band becomes the head, and the other the 
tail. In a wwd, it is the brown part of tlie globule which forms 
the upper part of the future tadpole, and the part which is white 
the belly of the animal ; so that even in the germ, the back is 
less lieavy than the belly. 

In Pig. 2. a, The embryo is represented of Its natural size, 
just after its eiscape from its envelope, as seen in profile. It is 
suspended by means of me of its hooks to a leaf of Persicaria. 
The letter b of the same figure, represents the same embryo 
seen by the microscope. The two bands of deep brown which 
it exhibits, were tliose, which, being* reunited to two others of 
the opposite side, formed the circular band of the little globule. 

Fig. 3, the same tadpole, seen in profile, of its natural size, 
near the period of its metamorphosis. The author has not 
deemed it necessary to give tlie intermediate stages of develoji- 
incnt, as they presentetl nothing peculiar. The development 
of this species is less subject to accident* than the former. In 
all his observations, not one of this species died during the evo- 
lution of the germ. The development of the tadpoles of both 
species, he adds, is accomplished in our climate in the space of 
about three months. • ^ s ^ 

Having thus exhibited the appearances in the evi;)lution of 
these animals, many questions, says the author, will probably 
occur to the mintl of the reader. How is the litde embryo 
nourished during its abode in its enveloped Is it by the glairy 
matter that sumiunds it ? How, again, is it nourished after its 
eseiqpe from this envelope ? Has it an umbilical cord in the 
first moments of its evolution ? Or rather, is the egg of the sar 
lamandcr the animal itself, under a form a litlle different from 
^ that which it assumes after fecundation ? As to the last ques- 
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tion, the autlior adheres to the opinion of SpallanzUr 
respect to the others, he will confine Ihiuself to the faLls he ob- 
served in relation to those questions, and leave the readi^ to dc-' 
cide for himself. ^ 

In order to com})are the changes going on exteriorlyviwith 
those which might take place within, at the different periods of 
development, the author collected, on the same day, many eggs 
of the flat-tailed salamander, which had been mostly laid under 
liis eye. He then put these eggs into two separate vessels — 
in one vessel, tliose eggs which should show the exterior changes ; 
in the other, those which he meant to sacrffice, in order to see 
the changes that go on internally. With these last, he put al- 
so some of the eggs of the little salamander, with the view of 
making comparisons. When the embryo, which he regarded as 
the type of the exterior changes, had attained to the degree of 
development indicated in Fig. 3d May, he drew from the 
other vessel another embryo which w'as at the some point of de- 
velopment; and after having disengaged him entirely from his 
envelope, by means of two fine needles provided for the purpose, 
he placed him altogether alone in another vessel, in which there 
were no leaves of the Pers^mria present. Whilst ho was tearing 
the envelope, the embryo moved, and changed his position two 
or three times ; but as soon as he was put into the vessel, he 
dropped at once, with the body extended, to the bottom of ihc 
water, and remained motionless. Three hours after, it was ob- 
served that he had changeil his position, and turned himself on 
the opposite side. In a word, he changed from time to time his 
position, as the embryos, while yet retained in their envelopes, 
do ; and his develojnncnt continued, lUte theirs, without present- 
ing anyj^eren^;aji^ 

In prcjjortif^i as the embryo of the salamander increases in 
size, its envelope becomes freed from , the viscid matter witli 
which it was besmeared, is dilated, and at length thineed to such 
a degree, tJuat wheiy^bc salamander is hatched, tliis membrane 
is reduced to an extremely flnee pellicle. During its dilatation, 
the suiTOttnding water passes thjrougb the . walls of r the mem- 
brane as through a filter ; so that tlic^nvelope, in all the stages 
o£evolution, is always stretched, and filled with a very limpid 
. The author could never see the smallest appearance of - 
2 
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an cord, nor any thing that could lead him to suspect 

its existe;j{cc. Having a desire to seize the moment in which the* 
viscera of’ the abdomen l)egin to appear, he ojx'inHl an embryo 
longitudinally, just at the period dt hatching; but the eye, 
thou^i aided liy a glass, could not discover in it the slightest 
trace of organizjition : the whole appeared to consist of an uni- 
form jelly. He repeated this experiment on another embryo 
whicli he cut transversely, after having placed it for fifteen mi- 
nutes in alcoh^'t^ but with the exception of the vertebrae, he 
could not perceive, even with the microscope, any trace of orga- 
nization. Continuing’ this research on other embryos which 
were hatched, he satisfied himself that the organs of digestion 
begin to form two or three days after the embryo lias escaped 
from its envelope ; and that they do not at{:ain to lliat degree of 
development, necessary to the exercise of their functions, until 
about the tenth day. He lias seen these organs to be developed 
at the same lime that the mouth is formed, and the two hooks 
are obliterated. At this peruxl, however, they are far from ha- 
ving reached their complete development, as the rcadgr may sec 
by examining the design annexed to tlie Fig. r, 18th May, 
which represents a young salamander, in which the belly has 
been opened twelve days after its escape from its envelope, as 
seen by the microsA)pe. In examining this design, he will see 
that the intestinal canal extends, almost in a straight line, from 
one end of the abdomen to the other ; while, in adult salamanders, 
and even tadyxiles, when near the period of trmisformation, this 
eanal forms three or four gi*eat foldings. He will see, also, that 
the liver and lungs are propi>rtionally very small. In anatomis- 
ing this young animal, the autlror could perceive no traa»s of 
the corps nor of the kidneys, nor ot'. ^hc urliMry blad- 
der. He remarked, however, that the vertebrae »and the lower 
jaw were the only parts of the skeleton which, at this period, 
had acquired a caftilaginous consistence. 

In a future communication, I shall exhil^k a fuller account of 
the anatomy of this animal in its tadpole state, and of the phe- 
nomena whiclt accompany its transformation into the perfect sa- 
laraandei>^rawn partly from the present memoir, but more es- 
pecially from one pubKshed by the same author in 1817. 

D, E. 



( 128 ) 


Art* lilX.^Outlhies of a Geological C&nivparailve 'mm of tlie 
South-west and North ^ France^ and the South of Germany. 
By Ami Bouk', M.D., Member of the Wernerian l^ural 
History Society, &c. * 

Dear Sir, 

I HAVE prepared a very full account of m^ate geological 
observations, which I hope to publish ofi my return from Tran- 
sylvania. In the mean time, as many of the facts are of import- 
ance, and do not agree with the statements of Mr Buckland, and 
other English geologists, I send the following outline for your 
information, &c. &c. I remain your affectionate pupil, 

Vienna, Feb. 1823. Ami ]^ue'. 

To Professor J ameson, Edinburgh. 

Since Jhe comparatively recent period at which Geology- be- 
gan to assume the forni of a science, it has been cultivajiedl with 
assiduity and success, insomuch that at the present day we inay 
be said to possess a general knowledge of almost every portion 
of Europe ; but in order to render this knowledge complete and 
tsatisfactory, it is necessary to review the facts adduced, to com- 
pare the phenomena exhibited in different countries, and to stati' 
the result with acc^aey and precision. For this puqiose the 
travellmg geologist must perform his journeys after a determinate 
plan, and not run about at rimdom, as it y^ere, from one district 
to another. Those, in the m^ time, wb6 m'e stationary in par- 
ticular^jlp,ce8, m^st give us minute details of their neighbour- 
hood, endea^r to makoUi^r observations coincide with the 
general results obtained by the other class cf geologists, and not 
be foolish enough to ima^ne, that they thenTselves. individually 
are surrounded by^f wm'ld entirely different from tlie rest of the 
surface earth, or to regulate, according to the supposed struc- 

ture of their small corner, all the other parts of the crust of our 
planet Such arc the ideas which have directed me in my travels : 


• Read before the Wernerian Society, April IS. IS23. 
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U) acquire a perfect knowledge of the whole of the fleetz and terti- 
ary formations, and to derive dear ideas of the structure of the . 
secondary rocks of the Alps, seemed to be, in this period of the 
science, the most important desiderata and to arrive at these 
iQsultiS, no country held out so many hopes as the south of Ger- 
many and France ; the truth of which presumption will be shown 
by my narrative. 

The geological eiructure of France is much more simple than 
that of Germany. A great elevated range of slaty and primary 
hills occupies the central point of that country (the limits of 
which see in Omalius d’Halloy’s Map. of France). Around tliis 
kind of island are arranged three great secondary hasins ; one 
called the South-eastern or Mediterranean, the second the 
Oceanic or South-western, and the third the Northern. The 
first lies between the Alps and the mountains of the Vivarais and 
Lozorc; the second between the Fyrendes and the hills of La 
Vendee, the Limosin and La Moritagne Noire: the tliird be- 
tween the chain of Bretagne and Cotenlin, that of Auvergne, 
the Vosges and Ardennes. These, three basins communicate 
with each other ; the south-western with the northern one, by the 
country around Poictiers ; and with the south-eastern by the 
neighbourhood of Carcassone; and the northern with this last 
betw een Vienne and Grenoble. Besides, the northern second- 
ary basin has a free communication with the basins of the north- 
ern, middle and southern parts of Germany, and with that of 
Switzerland and even of Hungary. Th6 southern and more 
ancient part of the Vosges, the Black Forest, the Odenwald, 
the great schistose tract of Belgium and Westphalia, the Hartz, 
the hills around Bohemia witlf the Thuringerwald, and the cen- 
tral ^lart of the Northern Carpathians, are so many islands of this 
immense ancient sea.;, and the Bastem Carpathians are a vast pro 
montory of the great Alpine island. ' 

The souih-t&cstem^ basin of France is limited on the north by the 
transition countries of Vendee and Bretagne,^ which contain here 
and there masses of gramte^ surrounded by^rystalline slates 
and traversed by porphyry veins^ (Fond de la iS^ilogne), ex- 
hibiting the same phenomena as in tlie Erzgebirge. Sumo smaU 
patches of sandstone of the coalfiyrmaiion^ and ^dtliegendc^ arc 
also found here and there. In Limosin and Arveisin, we find 
VOL.. IX. NO. 17 . JULY 1823 . 1 
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nearly the same structure. Granites are still very extensively dit- 
fused, crystalline slates (gneiss) in particular are abundant, and 
here and there the coal formations with their porphyry arc beau- 
tifully exjiosed. (Figeai.) ^ The Pyrenees are a great transition 
chain^ very regularly stratified Irom W.N W. to USE. The pix*- 
dominant rocks are slates and grey wackes, with their subordinate 
coniinon indurated quartzose or calcareous slates, and masses ol‘ 
limestone. These last are not only compact, or intermixed with 
slate, as in Argyleshire, but are often most beautifully crystalline, 
in short, appear as true primary limestone, and with many inter- 
esting minerals imbedded, such as augite (pyroxene), hornblende, 
(amphibole), mac*le, grenatite, &c. ; yet these in the same bed 
pass into tlie compact conchiferous and calcareous rock, and 
even contain here and there traces of organic beings In one 
or two instances we observe also in these slates a bed of granu- 
lar gypsum, (Tarascon); Among these great accumulations 
of transition rocks, there ajjpear large unstratified masses^ 
sometimes surrounded by small portions of crystalline slates. 
These masses consist of granites^ siciutcs^ serpenimesy and 
hornbliiidtc (pyroxenic) rocks. The granites occupy the 
greatest spaces, and are especially associated with crystalline 
slates ( gneiss y and mica-slatey chiefly JeldspatMc) ; yet tliese 
last pass every where, and most evidently, into the true tran- 
jMtion slates, and even alternate with them. (See Palassou.) 
Similar fuels are seen every where, and from this circum- 
stance, Werner established his class of primitive clay-slate, — 
a class whicli can no. longer be admitted, since all the lo- 
calities where this deposit ought to exist in Europe contain 
orgaihc remains. This transition has also led the chief of the 
Edinburgh School to his idea of the contemporaneous ibrniaiioii 
of many rocks, wiiich at first were considered as of a very iliffer- 
ent nature. * 

The granites of the Pyrenees do not form nuclei, as Werner 
supjjoses ; but tbyy present tlicmselves in tlie form of what he 
would have caljcd immense beds in gneiss. This appearance, 
however, is^iot real ; for minute examination on a great scale 
.showftf>^at they have all the characters of veins, often here and 

• See Palassou’a Work, and his three volumes of Memoirs published' 
1815, 1819, 1881. 
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tl’iere running parallel lo the plane of strati fuat ion of the slates. 
This statement^ contrary to the opinion of the ino.sl learned geo- 
logists, is supported hy the limited space (f these masses, by the 
existence of innnmerable true granite veins, by the phenomena 
exhibited by an infinite number of small granitoid veins, which 
are associated with the last, by the fragments of slate im- 
bedded in the granite, and the particular appearances observable 
in the rocks near the Junction tf the gianiic. 

On these different points I may only here observe, that the 
distinction of two gi aiiiles in the Pyrenees forms no olycction to 
my ideas ; and farther, that tlie fragments of slate in granite are 
seen in the Pyrenees not merely in small piecc.s, but sometimc.s 
in immense wedge-sliaped masses, or even iiil locks, supported 
by granite. No country exemplifies this more clearly ; and the 
fact explains the imbedded massi‘s of slate in the porphyry 
of Schemnitz mentioned by Ikudant in his Travels in Hun- 
gary. The alterations in the condition of (he slates near the 
granite, similar to those near tlie prophyry of Vendee and 
the Erzgebij’ge, arc to Im* se(?n hi the Pyrenees on a great 
scale. Whoever has stien the beautiful series of granitic 
veins which cut and sometimes .support the granite of Loucrup, 
C’ierp and Massat, will no longer doubt the igneous origin of 
granite j)o.sterior to the slate formation. If the rock named Blaue 
Kuppe be a clear prcxif of the truth of the igneous theory respect- 
ing basalt, tliesc places shew that the true origin of granite had 
also been discovered by Hutton; and oiir rcspec^t for the views of 
this original thinker i.s increaseil by observing, that the masses ol 
granular limestone seem to be in close dependence u}X)n the masses 
of granite. Where these appe^, the compact limestone is nicnre 
or less changed, and in it minerals have been produced, for 
which we search in vain in the other parts of the slate formation. 

But Hutton furnished no explanation' of the most difficult 
point, I mean the origin (f gneiss, of crystalline slate, connected 
with transition slate* The Pyrenees .seem also to aflbrd ahint 
of this particular process of nature. Gneiss is^im., like granite, 
an igneous product ; many olijections oppose thenWlves lo such 
an opinion, and the shelly granular limestone imbedded in tlia 
gneiss of the Pyrenees, and its p^|sage into transition slate, seem 
to render it very improbable. Viewing the crystalline slates , 

1 
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as aggregate fragments of more ancient rocks, or of the first 
oxidated crust of the earth, might it not be possible that ig- 
neous agents had, before, after, and simultaneously, with the 
granitic eruptions, acted u]|pon the slates, and produced in them 
a kind of change ? Heat and gaseous emanations would haw 
pven, especially under strong compression, a kind of igneous 
Ikiuefaction to slate, similar to that observed by De Dree in 
his experiments. The elements of the slates having lost a part 
of their cohesion, caloric and subterraneous emanations would 
have occupied the void spaces ; chemical aflinity would have 
exerted itself within limits fixed by the force of cohesion, 
and the constituent parts of rocks would have been able to 
assume, in the lupiefaction or slow cooling, an arrangement more 
or less crystalline, according to the accessary circumstances, 
widiout losing much of their primitive slaty structure. This 
action of chemical affinities, assisted by foreign matter, intro- 
duced by a kind of sublimation, would have given rise to a 
number of species and subspecies of crystalline minerals, dis- 
seminated in nests or in small veins, and only a very small 
number of other minerals would have been posteriorly formed 
in it, by aqueo^is infiltration. According to this theory, tlie 
subterraneous agents would have been always decreasing in 
energy fn>ni the granites to tlie basalts, which would dc‘pcnd 
upon the change that had taken place, during the lapse of lime, 
in the crust of the earth, owing to the want of compression, 
and the greater mass of solids accumulated upon it. 

This hypothesis explains the facts in a manner agreeable with 
geological, chemical, and physical know^lcdgc. The inequality 
of these effects would liave given rise to arenaceous, or even ve- 
getable deposits, mixed with crystalline (Tarentaise), and ex- 
plains the passage of crystalline into transition slate. The iden- 
tity of the materials of these rocks with tiiosc of granite ; the che- 
mical composition of various subspecies of minerals, minerals 
being more crystallized in the truly crystalline rocks than in 
those which arj^ess so ; the mutual insertion of various ciystals 
of two diffi^nt substances ; the made, the scoriaceous surface 
-of •minerals (augite, Pyrenees and Scandinavia); the scapo- 
lites surrounded with a slaggy crust of auptc ; the identity of 
the disseminated minerals in gneiss and granite ; the connection 
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of these two rocks ; the nests of calcareous spar, with other mi- 
nerals ; the intermixture of granular and compact limestone ? 
their small veins ; the gneiss bi*bccia ; and even in part the dis- 
turbed situation of the gneiss, &c. ai-e clearly explained, and 
even supjjort this view. The theory supjK)ses only the destruc- 
tion of masses, of which we see no traces, as is often the case 
with the fragments in greywacke. 

'Very fev/ .^wnHes exist in the Pyrenees, but many masses of 
greenstone -(Ophite, ]*alassou). Tl]cse hornblendic and epidotic 
rocks contain small veins of stiJbite, and of quartz, and some 
iron-pyrites and specular iron-ore, &c. Their varieties are very 
numerous, exhibiting every form between the two extremes, 
which arc that- sort of true gi’eenstone called Primitive, and a 
kind of basaltic hornblendic Clinkstone; they are massive, glo- 
bular, or rarely irregularly - pri*imatic. Like the greenstone 
of the neighbourhood of Edinburgh, they soractimts pass into 
a green stoatitic or serjjcntinc mass. (See Palassc)Lf s Memoire siir 
rOphite). Their position is the same with the globular gi'ecn- 
stone of tlic Fichtclgebirge, and the orbicular greenstone of Cor- 
sica ; they form among the slates large veins often running pa- 
rallel to the schist; or rather they have filled up crevices, which 
have hai)pened here and there, upon a certain line of direction. 
Serpentines are rare in the Pyrenees ; they seem only to be 
{■jortions of the greenstone veins, a character which might per- 
liaps dislingiiish them from the diallage ser2>entine. Horn- 
hlentUc or pyroxcnic rocks are also uncommon, and have nearly 
the same 2)osition. At Llierz they form a large column, which, 
near its contact with the granular limestone, has formed here 
and there a kind of brecciated mass of aiigitc and limestone. 

Old red-sa?idstone seems to exist in the Pyrenees, and even 
a deposit analogous to mountain limestone ; but there is no pro- 
per coal^ormatixyn. The first Jloetz limestone^ of a greenish hue, 
and compact textufe, alternates with arenaceous indurated marly 
rocks, wnth vegetable remains ; and rarely ther^ are ibuud masses 
of a kind of rauchwacke^ with sulphur and bitb^^en, like that of 
Bex and Tarnowitz (St. Been). I'he variegated sandstone or i^ed 
marl AS extended all along the Imse of both sides of the PyT»- 
nees, or in their valleys ; it is every whore marly and argilla- 
ceous, with gypsum and salt-springs, and wiih saU-de|X)sits in > 
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Spain. As in other countries, it contains beds of micaceous spe^ 
cular iron-ore (Bastenes), also gypsum ( Pouillon ), crystals of 
Jerruginous quartz (Hyacinthe de Compostella), and arragon- ^ 
ites, as in Spain. Some beds of limestone, cither compact or 
identical with the Hariz roestone^ are seen towards the upper 
part of the formation (near Dax), and indicate the approach of the 
second Jiwtn limestone or shell limestone (muschelkalk), which 
is compact, and to be seen here and there under the Jura lime- 
stone. The third Jlaiz sandsteme^ or qtiadcrsandstei::^ forms also 
an extensive tract along the whole course of the Pyrenees : it 
is always white or grey, more or less fine grained, marly, and 
with mica, and contains vegetable remains and marine fossils, 
together with traces of lignite and hydrate of iron, or brown 
iron-orc. The Jura limestone lies over it, and forms, especially 
at both extremities of the chain, an extensive tract of country. 
Some traces of graphite Imestone or magnesian Jura lime- 
stone^‘ and compact limestone^ rcith ^feio beds compose 

this deposit, in the lower part of which there are traces of lig- 
nite (Les Corbicres). 

Of all these flatz formations, the Jura Vmcstimc only reapjieavs 
in tlic northern part of the great south-western secondary basin 
of France, and covers all the others, excepting a small patch <»f 
^xchstchij and perhaps of shell-Umestoue (muschelkalk), near 
Figeai and that neighbourhood. All the northern part of IV'* 
rigord, the southern part of ]V>itou and the SaiiUongc, arc Jura 
limestone. Here and there some masses of gypsum belonging })er- 
liaps to the red marl^ make their ap})cttrance (Rochefort). In 
the eastern part, the lias and compact limestone abound ; in the 
western, the compact newer Ihucstoncy the shelly limestone^ and 
the coral rag or caleaire' a poly piers (La Roehelle). The enu- 
meration of the beautiful ])etrifactit)ns of tliis deposit would not 
l>e consistent with the limited nature of this communication : 
they are various and characteristic ; Diceras,* Ammonites, Tere-^ 
bratiihe, Ccritliia, &:c. l^pon the Jura deposit there lie upon 
lH)th sides of thtilxisin, the iron and green sand formation^ and 
the chalk \ the first deposit is most beautifully seen in the Saint- 
oiige\ and in the departments des Landes. Its component parts 
ai*o snnd^ sandstone^ fine and coarse, indurated sandstone, used 
dor pavements, sandstfoie, beds of clay, short beds 
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of lignites^ and of fuci (Isle d’Aix), with siliceous infiltrations, 
and a particular fossil miw, like amber ^ and nests of hydrate qfl 
trofn^ under the form of brown iron-ore, and hai'inatite, &c. 
This is the formation which affords n*earJy all llie iron s«> active- 
ly *employed in the Perigord of Poitou. Upon this deposit, 
which is mWe or less intermixed with gi-ecn particles like chlo- 
rite, rests^me coarac chalky which presents, in Saintonge and 
ektiewhere, some characters different from that jiart of the chalk 
of other cQuntries It is a kind of very white, compact, and 
porous ^finestone, which soils the liand very little, and is 
an aggregate of iiiinulely triturated marine organic beings. 
Yet some larger Ixidies are found here and there; for instance 
Serjiulites, C'apriiiites, Ichthyosarcolites, some Pectens and Tri- 
gonia, &c. Upon this chalk, without chlorite, repose, on the 
north side of the basin, the chalk, with flints and siliceous petri- 
factions, containing Alcyons, Cyclolites, Nummulites, and many 
Echinites, Eliistra?, Gorgonias Mc^drepora', &c. Near the Pyre- 
nees the chloritic chalk, with crabs, is niorcj abundant, and the 
chalk is very much destroyed and buried under the tertiary de- 
posites. 

The tertiary basin of the soutli-WTst of France contains four 
formations ; the molufise ; the coai'sc mar me limedone ; the 
fresh icafer deposit ; and a great marine marly^ and especially 
arenaceous deposit The molassc taking the place of the plas- 
tic clay of other countries, piesents, as in Sw itzerland, alterna- 
tions of marls, clay-marls of diflerent colours, with calcm-eous and 
micaceous sandstones, and sometimes very coarse conglomerate^ 
(nagelfluh). Very few traces of lignite are seen in it, and only 
in the uppermost part ; and in a few instances some remains of 
marine sliells are st?en in it (l4il)ourne)*; but fragments of bones, 
probably of quadrupeds, exist here and there. 

Upon the undulating surface of tliis formation rests the coarse 
marine limestone^*(calcaire grossierej^ as it is distinctly seen all 
along the Dordogne from LilK>urne to lUaye. This calcareous 
deposit is divided into two parts ; the hnver cai^act^ the upper 
sandys ond full if the most beaut fully preserved shells. The com- 
pactinarine limestone contmns no chlorite, but sometimes quarte- 
pebblcs, and traces of bituminous beds, and even of lignites : it is 
a white or yellow ish stone, more or less porous and indurated,' 
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composed of triturated particles of organic marine bodies ; Ceri- 
thia, Echinites, &c. are found in it. The other variety is a true 
marly sanely of a greyish or yellowish colour, and containing shells, 
the species of whicli can b4 referred to sixty-three genera of I-a- 
inarck, besides many Luiiulites, Madrepores, and some remalus 
of Cetacea, and even j)erhaps of quadrupeds, as of^ the Masto- 
don (Dax). These remains arc distributed in these /atow irregu- 
larly, so that some fossils have their particular localities, and then 
they are very fre(|uent. Many are similar to thos^ of the ciil- 
cairc grossier of Paris ; but many also arc like those o\\the Me- 
diterranean deposits, or are peculiar to the basin. This forma- 
tion occupies only the western part of the basin ; and the mid- 
dle part (Department de Lot et Garonne, &c.) is occupied by 
the fresh-water dej)osit which lies upon the rnolassc, and indi- 
cates its p<3st'eriority to the compact marine limestone, by a 
rious altcrnaimi of a bed of freak water liinestone^ wHh thcfalun 
at Saucas^ and by the intermixture of Melanopsides, Helices, 
Planorbes, Neritincs, in the upper part of the falun or sandy marl 
of Dex. These localities are in the place where the water of the 
fresh-water lake discharged itself into the sea. 

The plateaux oifresh^water limestone^ consist of a thick bed of 
a compact wkiic or yellow limestone^ which is without shells, and 
which in specimens might often be confounded with Jura lirnc- 
stoiic, although, in the great, the geologist easily discovers in it 
the characteristic pores and concretionary structure of a lake de- 
posit. The upper part is an ordinary cavernous fresh-water 
limestone, sometimes a little bituminous, »and with the common 
shells of the Helix, Planorbis, and l^ymnaja kinds, and fragments 
of bones of quadrupeds, (Palootberiura). Some veins of barytes 
exist in the first, and some masses of millstone or coarse flint, .si- 
milar to the l*arisian, are imbedded in it, with fragments of sili- 
ceous wood. 

Upon this rcxik there rest marls and arg^Jlacemis clay^ with 
nests of cods s-comh gypsum^ (gypsum en crctc de coq), and a 
bed of marl witlj^ large oysters. At last we find the great sandy 
deposits ionxiveig the Landes, and existing over a vast extent of 
CQimtry. It is a pure quartzosc sand, cemented here and there 
by hydrate of iron (Chalos^), and for that reason able only to 
^rear pines and ccwk-trecs. In the Chalosse it is more marly, and 
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contains nests of a singularly pure clay, and of the mineral 
called Leaziriite. (See Journal de Physique^ 1822.) 

The idlumal matters are very abundant upon the base of the 
Pyrenees. They are divided into older^ very much above the le- 
vt*h)l’the present rivers; and \\\Xjo modern-^ and consist of pebbles, 
*iand, rcSiefl^nasses, niarls with land-shells, like those found in 
j\ustria,^fi(l of various tnffaceous calcareous rocks. 
y This last tertiary basin is distinguished from that of Paris, 
chiefly by containing molasse instead of plastic clay; by wanting 
the uppe^resh- water de[)osits ; by containing a coarse limestone, 
sandy aoovc and chloritic below, and by show ing scarcely any 
traces of gypsum. 

If these recent formations arc different, the comparison of the 
secondary ones also presents some variations. The chalk in the 
north of France is not so much destroyed, and forms a whole 
basin. The of both countries dilfers ; but excepting 

in the great frccpiency of vegetable remain sand iron deposits 
in the ferruffhioas and ffrecn sand of the south, the northern 
himilar formation is identical with that of Gascony. The Jura 
deposit is far more complete every where in the north of France 
than in the south ; from both sides the lias forms a line (in 
Normandy, Lorraine and Luxemburg), under the lower oolite 
and compact limestone ; then come the upper oolite and compact 
rocks^ and in Normandy the coral rag^ and the other newest 
beds of the English Jura deposit. 

The lias in liOrraine, &c. shows many beds full of nests of 
hydrate of iron, and gives rise to extensive mining districts, 
(Llaut Maine, Luxembourg). 1 1 is separated from the variegated 
sandstone y by some pitches oi quadersandstemaX. Vic Metz, and 
especially in Imxcinbourg, (See Steininger s map). This is a 
shelly freestone, sometimes pretty coarse. Under it is the shell 
limestone, muschelkalk\ or second fleetz limestone, ivhich sur- 
rounds nearly lhe*whole of the Vosge.s, and has all the charac- 
ters of the German one. Then comes the vaiicgated sandstone 
of Lorraine, with its gypsum^ salt-deposity mdy\ifbordinat€ beds 
oflimestonCy compact, or similar to the roggenstein, w liich in- 
dicates the approach of the shell limestone, {mnschelkalk.) ’ 

If Bretagne and La Vended have a great resemblance to th^ 
Pyrenees, tJic chain of tlie Vosges *»s almost entirely different ; for 
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there, we find ourselves in the midst of the greywackc and 
fcldspathic breccia, that characterise some districts of Cumber- 
land and Wales. Porphyries, wliicli are wanting in the Pyrenees, 
are found here in abundance, anil gneiss rarely ; yet we find again 
at Framont, agranular transition limestone near to, or in, a 1‘eira- 
ginous jx)rphyry, full of small veins of hydrate of^ lTon, which 
bring to our remembrance not only the position of tlfe^granular 
limestone of the Pyrenees, but also the limestone, full of sm.nU 
veins of the same iron, near the granitic rock of Vic-nl/'ssus. (Sec 
Daubuisson.) The rest of the Vosges is a great deposit of coal- 
sandstone^ with columns and veins of por/;7/;y/y, and beds of pay*- 
phyritic conglomerate^ as in the greywacke. Above it comes an 
accumulation of todtUegendes^ under tlio form of a porphyritic 
detritus^ and a coarse red coyyghyneratc xcith quayinose rolled mas- 
ses, See,, as in the Thuringenvald ; and then immediately above 
it, without the zeehstein, which is wanting, or slightly represented 
somewhere else, the variegated red quaiizosc sandstone, with its 
stiperioi' ynay'ly heels, lies upon the V^osges as upon the cover of a 
house. These upper-beds of the variegated sa nib tone, contain 
here and there traces of lignite, and impressions of inonocotylc- 
doncs and ferns (Soiiltz), and some petriiactions of tlic shell 
limestone (nuischelkalk), wliicIi explains the anomaly of the salt- 
deposit of Gallicia and Marmarosch. (See Beudant). 

In the above the shell limestone (nmschcl- 

kalk), are seen on both sides below Strasbourg, some patches 
of Jura oolites, and even of lias at Biixwxilcr; then succeeds 
the plastic clay, with violasse and yiageljluh beds, and some 
remains of (juadrupeds; tlicn the coarse marine limestone, with 
frcsh-w'atcr shells in the northern part, and in tJie southern jmtehes 
of fresliAcaicr limesUme (TIaguenau Buxweiler), w ith nearly the 
same organic remains as the South of France, excej)tlng some 
Cyclades and Cerithia, like fresh-water univalves. Great alluvial 
deposits, eLwA accumulations of viayi willi land-shells, accompany 
the Rhine, and hide, at the base of the Kaiserstuhle, a basal- 
tic group, witlviut crater and coulee, and with very few' scorim ; 
it is an elevated mass, like the traehytic hills and basalts of Eis- 
scTtach. From a smaller (Opening have proceeded the rot^ks of 
^Mt Breisach. The chains on the cast of the Rlnne consist of 
the Black Forest, conuposed of granite and and tlic Oden- 
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Avald principally of newer iinstratificd rocks, as sicnitc, granite, 
porphyry ; and hills on both sides of tlicsc ranges seem to* 
consist of the two great red arenaceous deposits of the Vosges, 
whicli are not, however, sepai*ated by the magnesian limestone 
(^71istp}n) ; yet, on the east of the Black Forest, the porjjhyries 
liave given jl^se also to some porpltyritic detritus, which lies un- 
iler tlie toarse red conglomerate, which cannot be confounded 
y/iih any other,* by an observer acquainted with the characters 
of the olcLred sandstone, the todlicgendc, or newer red sand- 
stone, a*ia the red marl. 

On fhe west of these cltains, the red marl has been much 

destroyed, and lias given rise to the valley of thelUiine, inclosed 

between two precipitous ranges of rock ; but on the east it is 

still entire, and forms an extensive tract of counlrv from these 
* •/ 

to the German Jura cliain, (See Kefersteiifs Maj)). It abounds 
in Wirtemberg, and its marls {)resent tlie same appearances as 
elsewhere. They contain gypsum, sail -deposits, beds of limc- 
stoTie, and traces of vi*getables. 

We shall now ti'ace the shell limestone, and shew that by 
some observers it has been confounded with the Zechstcin. 
It may aflbrd matter of surprise that I should contradict the 
opinion of so many celebrated men, but the tact is clear, and the 
confusion has arisen merely from mistake regarding the geognos- 
tical position of the Jura limestone. In Swaliia, geologists not 
finding the zeclistein, and yet lieing anxious to recognise a depo- 
sit so \vcW known in the north, had naturally, from their not being 
acquainted with the shell limestone (niusclielkalk), taken this de- 
jKisit for the zechstcin, because it lies above w Iiat tliey rightly con- 
sider as the UKlliegcnde. This base admitted, they naturiilly 1)e- 
lieved that the salt-deposit was placed between llielr zeehstein and 
lodliegcnde, and this salt they rendered subordinate to the zeeh- 
stein or alpine limestone of Friuslebcn. Furllicr, they then 
naturally called tile Jura limestone the Shell limestone, (inuschcl- 
kalk), and the quadersandstein the Red may). But w^hen it is 
once acknowledged, what it is imjwssible to deny, tliat their 
shell limestone (inuschelkalk) is not the zechstcin, but in reality 
the .second lUetz limestone, it then naturally' follows thaf, as 
every where else, the salt -deposit lies uudt'r tlie great ni?vjs 
of that formation, ;nid alternates with the lower j'art of it. 
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The shell limestone {mnsclielkalh) of Wirtemberg or of Wurz- 
burg, is in every resjx?ct tlie same as that of the north of 
Germany, and above it comes the quadcrsamlstein^ or third 
lloetz sandstone, vihicli surrounds the Jura chain, and lies 
under it. The most interesting parts of this dc|m,s!t’' Kre 
the environs of Amberg, where it contains short of marly 
rock, 'with vegetable impressions (Lycopodites), or zinciferous 
beds, and a kind of coarse trijK)li with carpolites. The ItPs 
lies above it, and alternates with argillaceous and 4p‘>ndy beds : 
it is a compact marly rock of a greyish colour, Vr slaty, 
with Gryphites arcuata, Plagiostomata, Ammonites, Belcin- 
nites, Mytiloides, Keptilcs, &c., in short, with all the fossils 
common to the lias and alum-slate of England ; so that I 
would recommend this part of Germany to the study of those 
English geologists who arc inclined to conlound tlie shell lime- 
stone (muschelkalk) of Germany with the lias, because the 
first dejx)sit docs not appear to exist, or but very sparingly, 
in their owm country. This formation is also very interest- 
ing, from its clay containing masses of brown iron-ore, or hy- 
drate of iron, which are wrought with adva)itage, and wliich 
rarely contain small veins of wavcllite, and of oxide of manga- 
nese, and arc here and there changed by the qiianlity of murine 
cxuviie into granular or compact, or even ifito beautiful crystal- 
lized phosphate of iron (Anjberg). The well know n nests of 
compact and reniforin phosphorite are also found in a clay sub- 
ordinate to the lias of Amberg. 

In Wirtemberg, the quadersandstein becomes always thinner 
as you proceed to the south, and forms patches iqion the shell 
limestone (muschelkalk). Then the shell limestone (muschel- 
kalk), also occupies a harrow line between the red sand- 
stones of the Black Forest and the lias ; and, at last, on the 
Rhine and in Switzerland, this shell limestone (muschelkalk) 
appears only with its highest parts among the lias and Jura 
limestone ; it is the Rauchgraucr Kalk of Mr Merian. 

The German ura chain forms a great promontory or diguCf 
filling up a cavity which rises to the north, and is deepest to- 
waftTthe south. ^As I have already shown, it consists of five 
«Ufi*erent parts : 1.?/, The lias and its marls, which arc the con- 
necting part between the Jura deposit and the quadersandstein; 
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9,dlyj The magnesian Jura cavernous mass; ^dly. The com- 
pact and oolitic part ; Uhly, The schistose lithographic part, 
which is so rich in fishes and crabs ; Bthly, The clay marl with 
globular iron-ore. 

J^he magnesian Jura limestone presents most singular varie- 
ties. When i^is a congeries of triturated marine bodies^ as near 
Balisbon, it assumes the appearance of the porous yellow 
linieston6 of the Lcilhagebirge near Vienna in Austria. The 
jsPetrifactions or fossils of the compact limestone are very abun- 
dant. I Nould recommend to collectors to go to Ambcrg, 
which jj/'one of the best places, and where Professor Graf> a 
-gcutl^ian of erudition, and who has travelled much, sells for a 
trifle all the petrifactions of the neighbourhood. 

Chalk is only deposited upon the Jura limestone near Ilatis- 
bone, yet the ferruginous marl connects already the two forma- 
tions ; the green sand, and the chloritic chalk with Gryphites, 
colurnba llrg. and spirata Schlottlicim, form the chief parts of 
this deposit. A ycllowisli-brown limestone, with some madre- 
piDrcs, seems to belong also to it ; and under the green sand is a 
coarse (piartzosc and calcareous conglomerate, and some nests 
of a good refractory clay (Abach). 

In the basin between the Bolnncrwaldgebirge and the Black 
Forest, there are no tertiaiy deposits, and only fluviatile marls 
with land shells, and some calcareous tufta with bones of quad- 
rupeds; yet, in the Jura chain, there exist at Ulm, at Stcin- 
heim, and in a great basin near Wallerstcn, Oettingen, Nordlin- 
gen, &c., fre.sh-water limestone deposits,' with the common shells 
of the genera Lymna^a, Planorbis, Helix, and Paludina. At 
Steinlicim, the deposit is, in its lower part, sandy, and so full 
of shells that one may collect them in bushels. Basaltic erup- 
tions have, here and there, found means to traverse the Jura 
chain ; they arc chiefly tufla, full of altered pieces of Jura lime- 
stone (Urach, Gottingen) ; they form large veins or columns, 
and, in some instances, present themselves in the form of veins 
of basalt, as near Doneschingen. In the Hegau, they form 
cones of clinkstone ; and on the base of the Fichtelgebirge cones 
or columns of basalt, sometimes with balls of olivine and p^es 
of granitosc porphyritic rocks, reduced to tltc state of bas^t 
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jasper of Hausmann, similar to the black slielly rocks of PorU 
rush and Skye. 

The Bohmerwaldgebirge is a great mass of gneiss, slate and 
granite. The granite forn^i in it large masses, or only conical emi- 
nences sometiiues hidden by the gneiss, or occurs in veins^gl' a 
more recent origin, and with many beautiful niinerjjjis, as fburiiia- 
line, dichroite, andalusite, tantalium, &c. The donees of granite 
are here and tliere abundantly supplied with kaolin,'" which is 
certainly intermixed with much sc-apolite, either disintegrated V' 
nearly in its primitive state. Even the gneiss offtn contains 
kaolin, and many small veins of granite. Specular iroii^rc and 
graphite arc seen in it, and sometimes most abundantly, so'as l(' 
seem to occupy the place of mica. According to my specula- 
tive views, we see here a long and great action of the 
subterraneous agents, and the existence of so mucli iron and 
graphite is a conseijuence of this : tlie first is a jiroduce of 
sublimation, as in the extinct volcanoes, the latter an alteration 
of glance-coal or anthracite, in the same way as this substance hu> 
been changed by trap in Scotland. leails to the idea that 

diamond may have been formed in the same manner, and might 
also be searched for in gneiss-like rocks, and in granite or sienitc, 
while the grains of platina, like those of titanitlc iron, sufficiently 
indicate their origin from the destruction of granitose uiistrali- 
fied rocks. And here I may remark, that it is a singular cir- 
cumstance, that the Bavarian travellci’s in Brasil found the 
rocks of that country perfectly similar to those we have just 
mentioned, for almost every specimen of that distant country has 
its analogous one in Bavaria. Some veins of porphyry exist also 
in the gneiss of the Bohmerwaldgebirge (Bodenwehr). 

The structure of the secondary formations of the Alps has 
puzzled many geologists ; yet, the means of cutting the Gordian 
knot have been given by Escher, De Buch, Mohs, Lupin, Ut- 
tinger, Pantz, Keferstein, &c. The .writings^ of these excellent 
geologists, together with the judiciously managed travels of M. 
Buckland, have ^enabled us at last to acquire a distinct view of 
tills part of the alpine I'egions. It would be quite useless for 
me^ relate my own observations in this place, were I not of an 
opinion different" from that of Professor Buckland upon the 
/rewer deposits of the Alps. 
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'Upon the old red saiuhtofic rests tlie great alpine cakareom 
tracts wliich belongs to the zechsteiii or magnesian limestone ; 
it is in great part a magnesian limestone, which presents some 
varieties of rocks, one of which m rather compact, another 
sgnji^ewhat granular, while another is fetid, and some, particu- 
larly those ill the uj)per part of the formation, are porous, or 
])resent the structure of the rauchwacke (Eisenertz.) In its 
lower ^larts tlu‘re are vast de))osils of lead and zinc, in the 
/I'orm of small veins; (ntnmcn is found here and there in it; 
in some places mercury has been collected, wliieh could tinly 
come ^Vom some bituminous part of this formation, and here 
»-*an(f^hcrc arc found eolimns of porphyry (Ilindelong, Geis- 
alp). This grey, or yellowish, or wliitish limestone, forms very 
high hills of at least 7000 or 0000 feet, and its masses very 
rarely sliow any traces of stratification. Petrifactions arc ex- 
cecdingly rare in it. It is the I Tochgebirgskalk t)f Eschcr and 
TJttinger, and a part of the alpine limestone of Humboldt, Freis- 
lohen, l)e Huch, &c. It is iini^ossible to confound it w ith any other 
limestone deposit, for it has not the slaty structure of the Iransi- 
tion linu'stone, nor the petrifactions of the shell limestone (mus- 
chelkalk), and, besides, it lies everywhere under the variegated 
sandstone ami bill i-foriua tion* This lad formation presents, In 
the Alps, as elsewhere, two masses, an arenaceous and a marly. 
The first is c()m]xiscK.l of alternations of greywacke-like micaceous 
sandstone, seldom very coarse, with marls which are of a greyish, 
brownish, or yellowish colour ; in short, not red like the varie- 
gated sandstone of Germany, because in the nortlicrn part of the 
All IS there have been no porphyries, to give them the necessary 
supply of hydrated oxide of iron. These rocks are placed above, 
and sometimes also below the marly masses, wliich consist of al 
ternations of varioiLs marls, more or less indurated, and of a 
brown, retldish-brown, blackisli,- greyish, or greenish colour : 
they contain gypsum and rock salt. Petrifactions are not 
seen in this^ formation, but there arc many vegetable remains, 
often of marine plants (Kahlcnberg). This formatioii, which is 
distinetty stratified in thin layers, lies between the magnesian 
limestone and the shell limestone (muschelkalk) ; and, as'vdse- 
where, the upper part of it often alternates with indurated imrl 
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or limestone, or even with limestone, identical with the shell 
limestone (muschelkalk), and with flinty concretions. Thus, at 
Ischeh the marly intiss lies between the shell limestone (muschel- ^ 
kalk) and a scries of marly and calcareous l)eds ; between Klos- 
ternenburg, near Vienna, and Nussdorf, the undulated bedsi.of 
the deposit contain many limestones, which are and there 
traversed by minute ferruginous veins, like the reniform marble 
of Florence. After this short description, I imagine ^ao one 
can any longer doubt the identity of this deposit with the red' 
marl. This formation fills up the' valleys of tJie 'Alps, and 
forms only in the eastern part, and in the Carpathians, il»ost ex- 
tensive ranges of hills, like the S]U‘Ssart. It is the gree houi'Ue? 
of Beudant, and of my former memoir 

As this de|)osit lies uix)n a very irregular surface, it forms, as 
elsewhere, many undulations, and affords the first origin of the 
undulated stratification of the hills of shell limestone (nniscJtcL 
kal}i% which overlie this formation. The alpine shell limestone 
(muschelkalk) is a couipact limestone, of a whitish, greyish, 
yellowish, brownish, and rarely blackish or reddish colour. It 
contains imbedded flinty concretions, and is traversed by many 
small veins of calcareous spar, which are generally totally differ- 
ent from those of the transition limestone, and the thin nume- 
rous veins of the magnesian limestone, in sliort, are analogous 
to those of the shell limestone (muschelkalk). These rocks, 
which are in some few instances of a piu’ticular granular or 
oolitic structure (roggenstcin), afford marbles intermediate be- 
tween the marbles of the transition limestone, and those of the 
lias or Jura limestone. They contain many of the same fossils 
as the shell limestone (muschelkalk) of the north of Germany, 
Ammonites, Modiola socialis, Nautili, Strombites, Turbinites, 
fragments of Echini, Madrepores, Tubipores, Alcyons, &c. 
They form very high hills, composed of thin Ixsds always stra- 
tified, which affords a good test to distinguish jthis limestone from 
the magnesian, upon which it often lies in patche# or hills. It 
abounds around the salt district, in Austria, Switzerland, Dau- 
phine ; in short, it is a part of the Alpine Limestone of'authors. 


* Memoir ivi vol. iv. of the Memvira of the Wernerian Sodetjf* 
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After this description, I iieetl only add, that I sco nothing in 
it of the character of the lias or Jura limestone, as Mr Buck-. 
, laud calls this deposit. Its intimate connection with the salt 
rormaiion, its situation, its petrifaetionli, its nature, all shew that 
it js .^the shellJiniestoiic formation (musclielkalk), so long ne- 
glcH^tecr, and wjiich now seems to occupy so conspicuous a place 
ill nature. It is prol)able, that even a great part f)f the lime- 
stone l;^ng upon the MacigiKi, or variegated sandstone of 
«j;e Middle Appennines, belongs li) the shell limestone (mus- 
( dielkalk), tand not to tin* Jura liiiiestone. Yi^x, in contradicting 
I in this manner so intelligent an obsi:rver as Buckland, I do not, 
means, consider it impossible that some patches of the 
Jura formation may be situated near, or upon tlie Alps, in 
some parts ; but in Germany I do not know of any facts which 
shew the prohahiliiv (/f tins statemciU, and so long as Mr 
Buckland is without a clear idea o>‘ tlie ‘-hell limestone (mus- 
clielkalk), and of its differenec from the lias, at least in Ger- 
many and France, he will proba})ly hesitate as to the accuracy 
<if my observations. HisS chief arguments arc dt?rived from the 
petrifactions; but is it not very natural that the same lorebra- 
tulie, or some other similar petrifactions, may exist both in the 
shell-liniestonc (muschclkalk), and lias.?* and until he shew me 
in the alpine shell-limestone (muschelkalk), the Gryphites, the 
Jchtliyosauri, the Flagiostomata, and shew that it is unconnected 
with the salt deposit, I tatinot adopt liis ideas, which wni to 
mo mtx>nsistent with nature. 

After having descrilicd these* ciiffi'rem formations in their 
proper order, ant! removed the eonfu.sjon which has arisen 
tVom the iicgleci of the study of petrifactions, the ignorance of 
the true nature of the south-west part of Germany, and a false 
analogy, E pass to the n('xt alpine deposit. In Austria alone, 
there seem very probably to exist some jiatches of lias, and, 
perhaps, of quadorsapdsteiii. The green sand^ iron sand^ and 
chalk are the next deposits. They are seen in Switzerland, in 
Voralberg, in Allgau, and near Traunstcin (See ITttingcr and 
Lupin), ^hese de(x>sites present the same characters as in 
France, excepting that they rise in hills to the height of 600^ 
feet almve the* level of the sea. A c(^rse quortzosc sandstone^ 
forms tlie lowest rock. After it, comes a green spotted, fine, 
voi,. IX. NO. 17. JULY 1823. 
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and sometimes marly sandstone ; then .cliloritie white limestone, 
and ferruginous sandstones, in which the globules of hydrate of 
iron are often abundant enough to be wrought (Sonthofen, 
Kressenberg). With thisT last alternates a nummidtfic hroxoiu 
ish compact limeHioney and then come ab<)ve all some chhiiitio 
chalky UrncstonCy and the greyish cluilk marl^ Some thin 
beds of clay, which are sometimes bituminous, arc interstrati- 
fied with these masses ; even some few pieces of ligifcte and 
bitumen have been found in the ferruginous sandstone, and ^lls^;^ 
rarely the Jbssil resin as in France, retrifaetions arc 
abundantly distributeil in this formation, and can he reared to 
twenty-two genera of Lamarck’s shells, as Belemnites, 

Muriccs, &c. There arc Ananchltes, Serpiilitcs, and crabs, as 
in France and Hanover. Schlotheim has described nearly all 
these petrifactions as coming from Bergen and Coburg. 

The ffteai tertiary basin of Bavaria and Swabia presents 
two regions, the Southern and the Northern. In the southern, 
the molassc, and nagelfluh limestone abound ; and in the north- 
ern, sandstone, and less quartzose nagelfluh, in whicli green 
particles are visible, and the formation is capped with a thin co- 
vering of chloritose coarse mm lne Hmrsione (Fcknuihl). In the 
south, the lower part of the molasse deposit is mori? compael 
and calcareous, and in its upptH* part becomes more marly, 
and finer in the grain. Here and there are deposits of lignite 
with pahnacltcs; and fresh-water shells, Planorbes (Anmioniies 
of Flurl), Lyninca', M ytili ? Cyrcncs, Anodonla, and (k^rilhia 
like fresh-wutcr univalves, have been ileposited in cavities of the 
molassc, by al{)iiie tlebaclcs of lakes and rivers. 

Local deposits from the water.s of springs, of Calcareous 
widi many land and marsh shells, Lymnefc, Planorbes, Helices, 
Paludina^ are seen liere and there, and seem to have been 
formed, in part, during the formation of the great .alluvium 
which covers tlie molasse, and forms especially the soil of the 
middle plmns of Bavaria. Others are still fonnliig, hut they 
do not pi'escnl the particular stratified structure of these tuftas 
called iraverimo, ^ 

On comparing tliis dcprjsit with that of Switzerland, we find 
tliat it is pretty .similar ; yet it wants the marine shelly molassc of 
St Gallen, wdiich evidently belongs to the coars<; marine lime- 
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stone, wliieh exists itself at Llchtensteig, and between Sulotlium 
and Aaraii ; and, besidi?s, in the soutliern part of SwiUcrlaiidj 
• there are marls with gypsum, which seem of a later date than 
the inolassc. Ccmipared with the Austrian and Hungarian ter- 
tiary basin, tliis de[josit appears of the same nature only in its 
lower part, f;>r the whole of the remaining parts of the dejx)slt 
arc wanting in IJavaria. 

The classification of the Austrkii deposits lias proved a mat- 
.cr of much perplexity to those geologists wlio pay too great at- 
' teiitiou to petrifactions ; and they will be much iistonished 
I wlienjHey are informed, that, in the chalk, or perhaps newer Jura 
"‘iitnestone of the Leithagebirge, tlierc exist imbedded (7ioi 
in veins) bones of the mastodon. Nature often overturns 
the most beautiful systems ! Above this chalky de posit, alier- 
natiiig with some beds of arenaceous rocks or calcareous nagel- 
Hubs, lies the plastic clay, with lignites and fresh-water shells; 
then comes the blue clay, with marine shells and bones of (jiia- 
(inipcds, as in the plastic clay, and which is as analogous 
10 the coarse marine limestone oi‘ Paris, as to the London clay. 
Above it, are some clay marls, with impressions of leaves belong- 
ing to genera of trees still existing in the country; then sand 
witliout or with marine shells, and some lew melanoimdcs^ indi- 
cating a similarity to the Montmartre fresh-water gypsum depo- 
sit ; and after that, sand, marl, and marine coarse limestone, cor- 
respemding to the upper marine .sand of Paris, and fjcsh-water 
s{)ring <leposit.s hero and there upon hilkx’ks (sec' Ihvvost). 
(Toologists, who classify tliis deposit in a diflerejit manner, lo- 
calise bones of quadrupeds are only found at Paris above it, 
commit the same error as those observers who take a small cor- 
ner of the earth lor an immutable geological type. Each parti- 
cular basin has its own peculiarities: this is an axiom in transi- 
tion, in secondary, and still more in tertiary dejioslts. 

I intend to finisii this memoir by a view of the changes 
which liavc taken place in the waters of the Bavarian basin. 
Tfhe following are the conclusions at whicli I have arrivetl. 
Tliat country formed, at one time, with Switzerland, the lihhie- 
Vallcy, and Austria, p;irt of the immense sea which communicate^ 
with the Northern Sea, and the Mediterranean. After the depo-i 
sit ion of the chalk formation, this sea bei^amc an inland sea, and 
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no longer communicated with the Mediterranean, or at least only 
by a channel or subterraneous passiigc. But this sea, which ex- 
tended at first to Hungary, has been insensibly separated from 
the Hungarian and Austrian Basin, and from that of the Rhine 
and of Switzerland; its saline contents have continually dimi- 
nished; it has at length become a fresh water lake; its level has 
insensibly decreased by tlie deepening of the channel which con- 
veyed its waters to the sea ; and, at last, this lake has belln con- 
verted into a plain with many lakes and islands. The lake has 
nearly emptied itself; the streams of water of the ditterent basins 
have st^metimes entirely changed their direction, as in the' Hhine- 
Valley ; the rivers have begun to occupy their bed nearly as tn 
present ; and the original warm climate, through difteivnt phy- 
sical causes, has become temperate. Alluvial matters accumu- 
lated in Bavaria from south to north, have given rise to a great 
many of the changes in the curreiits of the water at different epochs. 


AitT. XII f . — Historical Account of Discovenes respecting the 
Double U^raetion and Polarisation of Light, (('ontimied 
from Vol, viii. p. S56,) 

Sei't. IV . — Account if the Experiments of the Abbk' IL\iiY 

Thu subject of Double H<*fraction seems to havi^ excit(‘d al- 
most no notice during a long interval which followed the la- 
bours of Benjamin Martin. 

'fowards the end of the last century, the Abbe Ilaiiy began 
to direct iiis iittentioii to the kindred suhjecls of ( Irystallogra* 
pliy and Mineralogy, and to lay the foundation of that iK’auli- 
ful system which has inimort«*i1ized his name. 

Not content with tlic external examination of mineral Ixxlies, 
he directed his particular notice to all their [)hysicai pro|H*rties, 
and thus availed himself of the lights of NaUiral Philosophy, in 
giving a scientific form to the science of minerals. 

In accomplishing this great event, he was naturally led not 
only to observe the double refraction ol‘ minerals, bilt to em- 
ploy it as an essential character in his descriptions ; and it was 
from this cause more than from any other, that the attention of 
philosophers was recalled to a subject which had almost disap- 
peared from modern physics. 
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The following arc the general views given by this eminent 
author in liis Tralte de Mineredo^ie, vol. i. p. 230, which ap- 
pearc<l in the year 1801. * 

The quantity of double rcfractk)n,’’ says he, or, what is 
the same thiiig, the magnitude of the angle formed by the two 
rays, by means of which the c^yc secs the two images, varies from 
one substance to another, all other things being similar, accord- 
ing to the nature of the substances themselves. In Zircon, for 
example, the double refraction is very strong, while it is much 
less sensible in Emerald, Besides, this quantity varies in each 
sub'itance from diftcrent causes. In general it increases or dimi- 
nishes with the refracting angle, or that which is formed by the 
two faces through w^hich we look at the object. But there is 
another cause of variation, which combines itself with the pre- 
ceding, and which depends on the })osition of the refracting 
siirfaces, relative to the faces of the primitive form ; and such 
is the influence of this cause, that, with two e({ual refracting 
angles differently situated, we may have distances ix'rceptibly 
une<pial Ixitwcen the images of the same object, and there is 
even a limit where the effect, of double refraction becomes no- 
thhig, that is, when the two images arc combined into one. 

This limit takes place in and in /JwicraW, where one 

ol* the faces containing the refracting angle is perpendicular to 
the axis. It takes place in sulphate of barytes, when one of the 
same faces being parallel to the axis, i.s at the same time pa- 
rallel to a plane passing througli the long diagonals of the base 
of its primitive form. 

On this subject I possess only a small number of observat ions ; 
Imt it is probable that all the substances which have double re- 
fraction, are in<,jludcd in one or other of the two preceding cases, 
wliich give the limits <}f all the jjositions that the refracting siu- 
faces can have, relative to the primitive form. But, as the jio- 
silion parallel to the axis is variable in its turn betwe(»n several 
limits which correspond to the diagonaKs, and to the sides of the 
base of. the primitive form, it is necessary to know wlucli of 
these last limits is that which belongs to each substance.''’ 

T shall sliow, under tlie article Emerald, hfiw a mistake c m- 
ducted me to these results ; and I eunfes> tlnit tliere remains 
.still an uncertainty reypcetiiig the ivfrariion of some substances. 
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as I have not had leisure to multiply my researches sufficiently, 
in order to ascertain if a cryslid, which "ivcstmly a single image 
of objects, would produce two after being cut in a particular 
manner, 

“ Another observation \vhic!i will be of some use in geiicralis'- 
ing the tlieory of these })hehomona, consists in llus, that all 
the substances whose integrant molecule is remarkable by its 
symmetry, have single refraction. Such are lliose which have for 
their primitive form the culx\ the regular octohedron, and the 
rhomboidal dodecahedron. 

‘‘ Experiments on this object have liitherto been made olJ)y on 
those Ixxlies which are called Stones. I have extended these 
experiments to severjil called Salts, and also to inflammable sub- 
stances, and to metallic substances oxidated and united to other 
substances, and I have found that there is no class of minerals 
which does not present bodies endowed witfi double refraction.'” 

After mentioning the methods which he employed for ob- 
serving the double refraction, but which are entirely superseded 
by methods equally simple and much more certain, our author 
reiTuirks, That it would be diflicult to find a character more 
prominent than that whicli is drawn from double vefnictimi, 
since it belongs to the very essence of the minerals in which it 
exists and that it is fortunate that we are able, in this way, 
to supjfly the disappearance of crystalline forms by a pliysical 
obseiTation, and thus to read in a certain degree in the interim’ 
of the stotic, when its exterior no longer speaks lo the eye,” 

The following is the list of substances which have double re- 
fraction, as given by the Abbe Ilaliy. 


Haiifs Table of Donblt/ Refracting Crystal, 


Carbonate of Lime. Stron^r^ 

Corundum. 

Sulphate of Lime. 

Euditsc. Strong, 

— Rarytes. 

Kcldspar.^^ 

Strontian. 

Peridot , Strong, 

Borate* i)f Soda. 

1 5 Mcsoiypc. 

Quartz. 

Sulphur. Strong. 

Zircon. Tcry strong. 

Mcllilc. 

Cymopbanc. 

Carbonate of Lead. 

Topa/. 

Su)j>hatc of lion. 


^0 luntTald. Anagonitc. 
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Ilaiifs Table of Crystals zcilh Single lUfraciioiu 


Fluate of Lime. 
Phosphate of Limcn 
Ti'h sic. 


A m-pfu^enc, 
TturmuUnc. 
Axiaitc. 


S()inclle. Disthene. 

5 Garnet. Sulphuretof Zinc. 

In his article on the Double Ilefractlon of Iceland Spar, Haiiy 
"Ives a detailed account of various experiments, that possess no 
very particular interest. He demonstrates by experiment the error 
of Newton’s law, wlileh we have already mentioned. (Sec this 
Journal^ vol. iv. p. 11^9.) He establishes the truth of the Huy- 
j^en’an law ; but erroneotisly remarks, that it accords with ob- 
servations only within certain limits, and he adopts the physi- 
cal hypothesis of Newton, that the particles of light have two 
kinds of poles, on which the Iceland spar exerts a particular ac- 
tion, whose centre is placed in the region of the small solid 
angk^ of the crystal. 


Observations m Ilaiifs Expeinments, 

The only observations which we have to offer on the prece- 
ding articles, relates to the remark, that the cubical octahedral, 
and rhomboido-dodecahedral crystals have .single refraction. The 
only meaning which can be attaclicKl to this remark is, tliat some 
of these bodies have single refraction, for out of the ten crystals 
which Haiiy gives as having only single refraction, there are no 
fewer than six which belong to none of the above primitive 
forms, viz. those marked in Italics at tlu: top of this page. 

The absolute incompatibility of Ilaiiy’s couclusums with his 
own facts, will ap[)ear still more strikiogly from his list of Lran- 
.sj)arent crystals, which have the r?(be for their primitive form* 
viz. 

/foru^Cy A nan true, 

iMurute of Soda, SchiAin calcalrv, 

A mphi^vT^c^ Ov/c/t’ of Tiny 

every one of which, with the single exoeplion of Muriate of 
Soda^ has double refraction. 

Believing, llierefore, that all these crystals had no double 
refraction, when they actually possessed it, Haiiy deduced the 
conclusion, that all cubical crystals bad single refraction, wlierc- 
as this j)ropcrty belonged only to one out of six. The conchi- 
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Notice respcrthifi' a Polished Flint Celt 

•sioii, however^ is still true, and has been established by iiiort' 
numerous and recent observations, both optical and cryslallo- 
graphical. BoracHe belongs to tlie llhomlxiidal System of Crys- 
tallisation ; Scheelin cakairc and Oxide of Tin to the Pyramu 
dal System; Amphigene to the Prismatic System; and Anakhne 
to the Composite System. Muriate of Soda, tRercforc, is the 
only crystal left among the cubical forms to authorise the de- 
duction of our author. 


Aut. XIV.— iVo^/cc respecting a Polished Flint Celt or Baftk- 
axe, remarkable for Us size and workmanship, found at Clare- 
mont, the property o/*Jamks Nairnk, Esq. 

w E have already had occasion, in the sixth volume ot‘ this 
Journal, p. 357 m to notice a very singular Battle-axe or ol 
pure copper which was found at a depth of alx)ut 20 loot 
below the surface of llatho bog ; and we liave now the pleasure 
of announcing the discovery of one of a very different kind, but 
much more remarkable, both fur its beauty and size. 

This singular piece of anticiuity was found on the ^d of May 
last, on the pro|K‘rty of James Nairne, Estp of Claremont, near 
St Andrew’s. It was discovered by Mr Hcan, the farmer at 
Claremont, towards the bottom of a pretty steep bank, about 
two feet below the natural surface of the ground, imbedded 
between the soil and the clay. The soil partially adhered to it ; 
but when it was rubbed off, tlie axe appeared in the highest 
preservation, and seemed as if it had been newly made. 

Its general form and up|}earaucc is shown at A B in Plate IV. 
Fig. 6. It is of a grey or dove colour, with a few returning 
veins of a darker and a lighter tint. Its subst&na^ is decidedly 
Flint. Its larger end A, is brouglit to a sharp edge in a 
very beautiful manner, and the smaller end, though rounded 
with e(|ual skill, is considerably more blunt. Its extreme length 
AB is exactly one foot. Its greatest breadth at A is 3 inches ; 
its mean breadth in the middle 2i^^,th indies, and its least breadtli 


• All the Cell ■« *»r Battle-axes analysed byOrreai^on, consisted of Coppoi 
and Tin. See the Phil, Tram, 1700, \oU Sfi. t . IPl 
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1 inch. Itsgrcalast thickno.s.s is inch ; ami its weight 

is about 1 lb. 1 4 oz. 

One of the most remarkable features in this axe, is the per- 
fection of its form, and tlie smoothness and poli.sli of its surface. 
Upon examining it narrowly, however, the substance of the 
ihnt seems to itUve been torn up by the hard jxiwder or stone 
that lias been employed in giving it its final shape, and the ar- 
tist has mot been able cither to remove these imperfections of 
surface, or the short scratches which ajipear to have iK'en j>ro- 
duced in the act of jxilishing. 

As long as antiquaries are at variance re.sj)ccting the origin 
o» tlie common Celts or battle-axes made of eopptn' and tin, it 
would be needless tq offer any con jeef lire respecting the history 
of iht^ present one. If we suppose, however, what is the nio.-st 
probable opinion, that they were offeii.si vc weapons used by tin* 
Britons, Gauls, or Celts; there can be little doubt that the pre- 
sent magnificent, and, we venture to say, unicpie specimen, has 
belonged to some of the Chiefs of these ancient people. 

We understand that a [Kilished stonc-axe was found in the 
Blue Mountain.^ of Jamaica; and it is well known, that similar 
instruments made of Jade or Axestone, very hard and tough si- 
lici^ous minerals of a greenish colour, are used by the American 
Indians^ and by the inluibiUuits of the different islands of the 
Pacific Ocean. 

Dr i'earson informs us that ibcre are many stone implements 
of British and Celtic origin in the collectidn of Sir Joseph Banks, 
but he does not mention wlietlier they arc polished, or merely 
chipped into form like those wliich have iK'cn found in Den- 
mark and in the Shetland Islands. 

Such of our readers as may have seen any axes similar to the 
one now descril^, will oblige us by a communication on the 
subject. 


Akt. XV.— -0« the Geoffnostical Structure of the Appenjiiues, 
By Professor Hausmann. Conununicated by the xXuthor. 

X HE distinguished Professor of Minci alog \ , Hausmaun, lately 
read before the lloyal Society of Gottingen, the first pari of an 


154 Professor Hausmaii on the Gcognostlcal StructurQ 

essay on the geognostical structure of the Appeniiines, of wliich 
he has transuhltetl to us a vshort abstract, the substance of which 
we shall now lay before our readers. Tlie first section of the essay 
contains an account of the physiognomy of the mountains, moun- 
tain ranges, and valleys. The second^ and by far the most extensive 
and important section, treats of the internal dructureoi the Ap- 
pennine chain. The greater part of it displays a wonderful unifor- 
mity, the predominating rock being a white compact limestone, 
which shews the same characters in j)laces the most distant from 
each other. Bat this uniformity of structure is interruj)tcd in 
the upper part of the chain, where it is connected with llie Alps, 
and in its southern part in Calabria, where tlicrc are consider- 
able displays of older rocks. The lateral chains, in many places, 
and to a considerable extent on both sides of the great chain, ex- 
hibit considerable variety in internal structure and composition ; 
and, licnce it is, that transverse sections of the Appennines often 
display numerous alternations of various rocks ; but it differs from 
many other ranges in this respect, that the oldest formations in 
those places where they appear along with the newer ones, (xcur 
neither in the central parts of the jirincipul chain, nor in llu* 
higher parts of those, but on the sides and in comparatively low 
situations. 

No primitive rocks occur in the middle part of the Apjicn- 
nincs, their place being taken by those of‘ the transition class. 
Our author docs not give any decided opinion as to ihq formation 
of the granite and gneiss met witli in wmc places at a distance 
from the central chain, as in Tu.?cany, and in the islands of 
Giglio and Elba. Granite, gneiss and mica-slate are pretty 
widely distributed in South-westcTn C/alabria, , and in the oppo- 
site coast of Sicily, and these ap{)car to belong to the primitive 
class. y 

The transition formation is not only very widely distributed 
in Italy, hut it also abounds in various subordinate member^., 
scjine of which are remarkable on account of their structure anil 
rarity. The Appennines of Genoa, Lucca, Modena, and a part 
of Tuscany, arc composed of them. In the southern part of 
Tuscany, the transition rocks extend from the border of the 
principal moiinUiin-chain to the hilly land of Sienna, and to the 
sea coast; and the neighbouring islands arc partly composed of 
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of the Appcimhics, 

the sftmo rocks. They a}>[X7ar, in some points, in the Abruzzo 
and ill Monte Clrceo, and in Calabria, occupying considerable- 
tracts of country, every wJiere resting on ])rijuilive rocks. The 
rock named Maf^igno and Pictra screna in the vlc’mity of Flo- 
Vorreo, of which tlie coarse varieties are employed as a building 
Slone, and the liner worked into columns, and various architcc- 
rural ornaments, agrees in its essential characters \\\\\\ grcywacke, 
l>i;t liiijf rock occurs ii<jt only around FUirencu and in the ucigh- 
1 louring country ul* Sienna, but every wlicre in Italy, vdierc tran- 
sition rocks make their appearance. Our author met with it at 
the northern toot of the BocchcUa^ also near to Currara and Ma^i- 
.vfi, and in the A))pGnniiies of Lucca. It rises to tlie height of 
(5516 feet above the level of the sea, in the Cimonc in the Ap- 
pciinines of Modena. I'he greyv/acke of Italy docs not vary so 
inucli in its grain as tliat of Germany ; hut, like the German, it 
occurs sometimes in thick bods, sonietinies \vith a slaty structure, 
and the latter with vegetable hnprcssUmfi, 

In the Appeniiines, as in other countries, clay-slate is tlie con- 
stant attendant of greywaeke, witli which it frei^uently alternates. 
It occurs most frequently in the form o\' common clmpslate^ with 
difteient colours; sometimes as roqfing'-datc^ jiartieuUnly above 
Lavagna^ between Genoa and the Gulph of Spezia, where it is 
(|uairied to a great extent, and is exported far and wide under 
the name Pictra dt Lavagna, 

Fllntij daie^ with brown, black, and green colours, occurs in 
different ])laces in beds in the transition-rocks. Haiismanii met 
w ith it in hills between Massa and laicca. 

Talc-slate occurs nim’e frequently, and in larger massi's. Its 
occurrence along with transition-rocks has hitherto been llltlc 
attended to, although It appears in the Alps in rocks of the same 
description. It\asses inqw?rceptibly on the one side into clay- 
slate, and on the bther into chlorite-slalo. Our author found it 
in these slates inVhc hills of the Boccbetla^ and al)ove Pictra 
Santa^ where it dips under the brcceiated marble of Seravc::ui, 
Saussuve met with it on the coast between Genoa and Audora. 
The talc and chlorite are frequently inlcnuixed with quartz, 
and .this- com] umnd forms a kind of ovcn-stojic (gestcllstein), 
which sometimes passes into true mica-slate. Saiissure and 
b\iujri.s St Fund discoAered this latter rock between Genoa and 
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Finale^ in confonuablc and alternating beds with compact lime- 
stone ami clay-slate^ from whence we may conclude that this 
niica-slatc belongs truly to the transition formation. Our 
author also considers it as probable, that the gi'iciss observed on 
the same coast by Saiissure, is of the same age* with the rocks 
just mentioned, which is not without plausibility', on recollecting 
that transition-gneiss has been shewn to occur in many parts in 
the Alps. 

Compact Umcstosie occurs very abundantly in alternating beds 
with the grcywacke and clay-slate. Sometimes it appears in 
great masses, but more frequently in alternating beds with these? 
and other transition-rocks. In this manner it occurs in many 
places of the Appennines of Genoa, particularly on the jm*ky 
coast extending from Genoa to the Gulph of Spezia, where it 
displays numerous wavings, and also fine sections of its strata. 
It also occurs on the southern declivity of the Appennines to the 
neighl)ourhood of Florence, from whence it extends westwards 
into Sienna. When the compact limestone comes in contact with 
the grcywacke and clay-slate, it passes more or less completely 
into these rocks; and in this way, a calcareous clay-slate is 
formed, which occurs in coirsiderable masses in the upper Ap- 
pennines, as it does in the Alps. 

The stone known in Florence under the name Pictra forte, and 
used as flagstones for the streets, is a limestone, mixed with (piartz 
and mica, which occurs in beds along with the grcywacke of that 
quarter. The grey colour, which is so chfiractcristic of transi- 
tion limestone, is that which occurs most fretpicntly in the lime- 
stone of the Apjxjnnines. Many other colours also occur; and oi* 
these coloured varieties, one of a brownish-red, and mixed with 
clay-slate, found in the neighliourhood of Sienna is used for orna- 
mental pur[W)scs. The comjmct transition lin^'jstone of the Ap- 
jK'nnines contains very few organic remains, i Micheli found an 
ammonite in it; and this rare specimen is ndw in the cabinet of 
Professor 4'argioni Tozzetti at Florence. The most remarkable 
of all the limestones of the Appennines is the breedated^ which oc- 
curs in single beds, and in mountain masses of considerable magni- 
tude, as at Carrara, Massa, and Scravezna, '^11 ic beautiful br(?c- 
ciat^ marble of Sera vezza is of this description. The rock appear?. 
rin if compo-jcd of fragmciiis of linif stone, varying in size, also in 
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slia^)e} being bometimes angular, sonidinies mundeil, and which 
arc connected togetlier by a calcareous mass, or by another of 
difibrent nature, 'fhe cemented masses are sometimes compact, 
somciiines scaly^ranular. The cementing mass is either of the 
same substance^ as tlie (ragments, or it is a compound t)!' clay-slate 
and limestone, Avhicli is often iron-shot, and not seldom intennixed 
uiih scales of talc, by which the rock sometimes inelines to talc- 
sfafe. yhe imbedded masses have generally a tliffe rent* colour 
IVon^ the basis or ground in which they are contained. In many 
varieties, as in the marble of Sernvc//a, the colours arc strongly 
t;onlrastctl : the imbc’dded masses b<ai\g white, and the basis 
•brownish. Tlio eolouring matUr of this cement sometimes j)e- 
nelrates into the imb<*(hled pieces ; and sometimes the mass of the 
one penetrates into llie mass of the other,, in tlie form of veins; 
a fiUit which, along with many others of a similar desenj)tion, al- 
lows us to infer, that the whole mass of this eonglomeralcd marble 
Is of eotemporaneoiis Ibrniation, and not an aggregtiti* of true 
fragments. 

'^I'he granular and ibliatcxl limestone or marbh of the Appeii- 
niues, may he arranged along with the hrccciulal limestone. The 
eeK'brated snow-white statuary marble of Carrara, which lias 
hitherto been considered as of primitive formation, is referred to 
the Iransitiou series by Professor llausmaiin. The marble of 
C/arrara<K'curs along with the brecciated limestoiu* in confi)nnab!e 
and partly alternating beds, an<l passes tKiually into the breeeiated 
liin(*stone, and into the l}oundinggvey wacke; and it is so disposeil 
in regard to these rcK'ks, that the greywaeke, along with clay- 
slate aiul coin})iua transition limestone, forms the underlying 
rcK’ks, above which is brecciated limestone, which is covered with 
a mountain Aass j)artly of compact limestone, partly of marble, 
wliicli allernatt\vith each other, or are contained in each other. 
In the neighboulnood of Carrara, there is a considerable stalac- 
titic cave, mentio^d by Dante, which agrees, in all its characters, 
with the limestone caves of the transition limestone of Germany. 

marble of Carrara, our author informs us, is flexible when 
in long and thin plates. 

One of the most characteristic of the transition rocks is that 
named Gabbro by M. Von BucIi, which comprehends the well 
known Serpentine, the Gabbro of the Italians, and a crystallized 
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granular comjTound of Saussurite and Diallage, which is known in 
Florence under the name Grunltonc^ and to wliich tim late Abbe 
Haiiy gave the name Eup/u)tidc, Many places in tlie Apjnai- 
nines shew, what indeed was proved by the eld^T Targioni To- 
zetti, tliat these two rocks are but nuxlifications of^ the same com- 
pound. In the vicinity of Prato and Inpruneta, both rocks oc- 
cur so intimately combined, as to shew that the serpentine is no- 
thing else than an intimate mixture of diallage and Sayssurite, 
with which asbestus is often intermixed, by which the ([uantity 
of magnesia of the rock is increased in (juaiitity, and its liard- 
ncss diminished. Diallage occurs crystallized, on the junction 
of the granular and compact rock, imbedded in serpentine. Gab- ■ 
bro has hitherto been considered as a member of the primitive 
class of rocks. It may occur in other places, along with primi- 
tive rocks ; but here, in the Ap|Kjnnincs, it appears as an un- 
doubted transition rock, of the truth of wliich Hausmann first 
convinced himself, on the northern and southern acclivity of t he 
Bocchetta, where serpentine, and the granular compound ol' 
diallage and Saussurite, occur in considerable masses in traiisilioii 
clay-slate, which altertiates with compact limestone, talc-slate, 
and greyw'iic^ke. In the vicinity of Prato, and in many other 
places in Tuscany, Hausmann observed the grcywacke slate, 
calcareous elay-slate, and limestone, dip under gabbro. Among 
the different nxjks wdiich occur along with gabbro in the Appen- 
imiesy J(Vfper and Vmestme deserve particular notice. The first 
occurs in the vicinity of Prato, in the form of a bed, under the 
gabbro, generally of a reddish-brow^ii colour; and there, as in 
other places, occasionally penetrates into tlie mass of gabliro. 
The limestone, particularly in the mountain of Genoa, as in the 
valley of Polzevera, occurs in alternating beds witl/ the gabbro ; 
and often also completely intermixed with it, ajjpears scmietimes 
compact, sometimes as marble, with white, greAish and reddisli 
colours, and forms mixtures with the serpentiq^, which resemble 
some varieties of the verde antko. Of this kind is the Polzevera 
marble, which is worked into so many forms. 

The structure of the transition formations, as here given, does 
not show any general regularity in the succession, although such 
appears to l3C the case in particular instances. The direction 
and dip of tlic strata vary very much. A general view of the 
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transition formations of the Appennines, shews a connection with 
them and tliose to the sooth of Mont Hhuic. Probably the 
transition rocks of the Appennines ni/iy be a)nsidored as a conti- 
nuation of the newer members of the transition scries of that part 
of the Alps. / 

The varied nature of the upper A])pcnnines forms a striking 
contrast with the wonderful uniformity of com}K)sition (^f the 
other parts. From Tuscany to southern Calabria, where older 
rocks again appear, the whole range nearly is composed of 
the same compact limestone which has been hitherto named Ajf- 
pcfuiinc Limeiitone. This limestone, which very much resembles 
»tlie white limestone of the Jura, is nearly of the same pale yel- 
low greyish, and seldom reddish wliile colours, of the same splin- 
tery fracture, in tlie large, sometimes conchoidal, and seldom 
granular foliated. Hut it wants th(‘ fretpjcnt beds of Roe- 
etmiCy and the numerous petri&ctions of the Jura limestone, ol' 
which we seldom meet with traces in the Appennine limestone. 
Among the few varieties which it exhibits, l)elong the veins of 
calc-spur, which often traverse the compact limestone : beds of 
marU and here and there nests and beds of Jlmt and hornstone 
occur. 

Althoiigh the Appennine limestone much resembles the Jura 
limestone, and the analogous limestone on the south side of the 
Alps, as also that in Istria and Dalmatia ; yet it is difficult to de- 
termine w'hether the prc'domiiiating limestone of the xVppcnnines 
really belongs to the newer flertz-formations, to which the white 
Jura limestone evidently belongs, because there are neither su- 
perincumbent formations, nor characteristic petrifactions, to afford 
data for the solution of this problem. The determination be- 
comes partlAdarly difficult, wlicn we know that tlierc is an un- 
interrupted trs^ilioii from the limestone of the transition forma- 
tion to tlic App^nine limestone ; that even a pale limestone, re- 
sembling that of l^e Appennine series, alternates with odier tran- 
sition rocks, and appears even under the gabbro ; and that, on the 
other hand, in some places, where the transition rocks are wanting, 
the Appennine limestone has a crystalline character. Such ob- 
servations might lead us to the conclusion, that all the limestones 
of the Appeimines belong to the transition class, l^ut if w^e com- 
pare the situation of the Appennine limestone, with that of the 
white limestone on the southern and northern sides of the Alps, 
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we shall be coiivinccil, that, in llic jiinces where the secondary 
rocks usually interposed between the transition and newer fla'tz 
limestones are wanting, there sometimes occurs a connetttion, a 
gradual transition tVom the old limestone to the newest limestone 
of the mountain group ; as also, that masses in ti«e midst of the 
ytumger foniiation resemble those of the older, and vke ver.siL If, 
then, it is dilficult, in many places in the Appennines, in the vici- 
nity of the traiisition rocks, to determine to which formation this 
or that mass of white limestone is to be reieired, w e may refer 
the great j^tu’tion of it to xhe rchltc Jin tt H mL\st(mc\ wliicli appears 
to be one ot‘ the most widely distributed of the thclz rocks. If 
this view is correct, tlieii a part of the plain of the Po with the 
Adriatic Sea, is to be ermsidered as a longitudinal Valley extend- 
ing from N W. to SK. in this linie.stone formation. The principal 
lK)Lindaries of tlie luilian rocks run in tlie same direction. The 
NW. continuation of the line of|fhe white limestone of the Ap- 
pennines above Bt)logna, meets with the same limestone of Arena 
on the I^ago Maggiorc ; the line of the Iraiisitiou Ibnnation in 
Calabria skirts Cajx? (Vircw), and advances with increasing breadth 
through the southern part of Tuscany to the upper Appennines, 
and from this onward to the Alps. Tlie line of the pi imitive 
rocks begins in Soulhern Calabria, and in the opposite coast' of 
Sicily ; touches either the granite of Giglio and Elba, or, ii* it 
belongs to the transition formation, probably the primitive rocks 
of Capo Corso in Corsica, 

Italy is rich in tertiary rocks, for most of the promontories 
and low hills of the Appennine chain, and also considerable trac^ts 
of flat country, are composed of them. In general, these nw^ks 
are sharply .separated from the older formations, with which 
they a)me in contact. But sometimes there also <^urs a transit 
tion from the Appennine limestone into the teyl(ary masses, as 
was first observed by Brocchi in the territory it Otranto, where 
a white limestone prevails, which contains, b^iidcs the Ammo- 
nites of the white secondary limestone, also numerous petrifac- 
tions^ which belong only to the tertiary formations. Of these 
tertiary deposites we can distinguish more generoi^ and wore 
heal formations. To these belong difiFerent kinds of warZ, chy^ 
sandatoncy ipars& conglomeraiCy and a sandy which is eitlier ri- 
liccous or calcareous, and often coloured with hydrate of iron, 
first mentioned rocks alternate irregularly with each other. 
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but the sand w always the newest of the whole. This aand^ 
also the marl, clay, and sandstone, often abound in fossil orga-. 
nic remains, among which are bones of colossal sea and land 
animals, and hosts of shells, often well preserved, and which 
haye been well ;i!lrawn and descrilxsd by Brocchi in his Conc&io- 
logia Fossile suhapennina. 

The calcareous tuffh and volcanic tuffa belong to the more lo- 
cal tertiaiy formation. The freejuent occurrence of the calcareous 
tuffa on the bottom of the valleys, and on the sides of the Appen- 
iiines, should not excite surprise, as the greater part of them are 
r)f limestone. Probably no country in the world exhibits greater 
-variety in aspect, and more extensive masses of calcareous tuffa, 
tlian Italy, Our author attempts to arrange the most important 
of these according to their relative antiquity. Those varieties 
which contain sea-shells, he considers as the oldest. To these 
follow, in ordt'r of formation, the calcareous found in the 
neighbourhood of Rome and other places, and which is of con- 
temporaneous formation with the volcanic tuffa, as is shewn by 
their alternation with each other. Tltese, and all the other 
newer depc^sites, contain only remains of fresh water shells^ and 
traces of fresh water plants. The considerable masses of calca- 
reous tuffa which cover the volcanic tuffa, and, according to 
Professor Kayser of Chrii^liimia, the remarkable mass of tuffa 
on which Tivoli is built, appears to be of still more recent ori- 
gin. Those ftinnations of calcareous tuffa which are daily ta- 
king place, form tlie limit of flic series of formations of this in- 
teresting substance. 

Von Buch hfis shewn, that this vo/ennfe although composed 

of volcanic matters, has been brought into its present situation 
by water, aailVdejjosited from that liquid. Its masses, although 
considerable, ar^'onfiiicd to the south-western side of the Appen- 
nines, where it ap^ars in two principal districts, of which the one 
comprehends the mghlxmrhood of Rome, and extends south- 
wards towards tlie Pontine Marshes, and northwards towards 
Civiia Castellana, VUe^bo^ to the vicinity of Bolsma ; the other, 
which is of less extent, occupies die country around Naples. Be- 
sides these, small deposites ^ volcanic tuffa occur in other places. 
The tuffa varies in its characters even in the saMe place ; but a 
principal difference oceui^ between the Roman and NeapoKtan 
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tulFa in this respect, that, in the one, the Roman, leuvHes more 
or less decomposed, occur, but are wanting in the other; while, 
in the Neapolitan tiiifa, we can generally observe that the sub- 
stance oS fchpar has contributed materially to its formation. 
Where volcanic tulfa occurs along with the niokp general tertia- 
ry formations, it is always newer than these. Of this we can 
convince ourselves in a most satisfactory manner in the vicinity 
of Home, where wo observe the sand of Monte Mario filled 
with sea-shells, rise from under volcanic tufta near to the Vati- 
can. 

At the conclusion of the memoir, our author remarks, 1*?/, 
That the })rincipal chains of the Appennines contain no true vol- 
canic ro(ks^ nor rocks of the trap formation, That tlie 
true volcanic formations are principally confined to the south- 
east side of Italy ; that the greatest extent of these occurs in 
the line of the older rocks, and that only a portion of these, 
such as Vesuvius.^ the extinct volcanoes of Nemi and Albano^ as 
also the remarkable stream of lava of Borgheilo^ approach the 
boundary of the alpine limestone. 


Art. XVI . — Description and Analysis of Sor'dawedite^ a* new 

Mineral from Fmland^ by M, G Nobdenskiold, Esq. 

BLACK mineral, somewhat like coal in appearance, occurs in 
the rock on which the church is built, near to the town of Sor- 
dawala. From its resembling the black garnet of Swaphawara, 
in Lapland, analysed by Hisinger, it was regarded as massive 
Mclanite. The following analysis, which I made of it, proves 
that it is a distinct and new mineral. Its extct^al characters 
are as follows : 

It occurs massive, and without any traces cleavage. The 
colour is greenish, or greyish-black. It is asinard as glass. It 
occurs in a thin bed, and breaks readily in a direction at right 
angles to the direction of the lied. ThedVacture^is conchoidal ; 
and the lustre vitreous, inclining to semi-metallic. Opaque- 
Battle. bpeciiic gravity 

^19^, B It becomes reddish on long exposure to the atmosphere. 
It is found inabed, from half an inch to an inch iu thic^ess, 
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in a primitive track, into which it is seen to puss. Before tlie 
blowpipe it changes, although with difficulty, into a blackish 
globule, which has sometimes externally a metallic lustre ; with a 
little natron it changes into a blackish green globule *, with more 
natron into a rough slaggy mass ; and with br^rax into a grecn> 
glass. Is partly soluble in muriatic acid. 

I found its chemical composition to be as follows : 


Silica, 

49.40 

Magnesia, 

10.6T 

Albnaine, 

13,80 

Phosphoric Acid, 

2.68 

Teroxidc of Iron, 

18.17 

Water, 

4.38 




99.10 


It seems therefore to be a mixture of 
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Art. XVII . — Speculations in regard to the Formatum q/ Opnl, 
Wood-stonc\ and Viamoud. By Professor Jameson*. 


T sHAiJ. now offer a few oljservations on the natural liislory of 
the Diamond, with the view of shewing that its geognostical dis- 
tribution and modes of formation are probably more varied than 
has been generally believed. As opal and bornstone agree in 
many bf their geognostical relations with carlwn, the essential 
ingredient of diamond, we sliall first trace the various modes of 
distribution of these minerals, and then those of the diamond, in 
order to shew that they have been formed iu the same manner, 
and that all of them apj)ear to be still forming on the surface of 
the earth, in the newest alluvial foi'mations, and probably even 
in vegetabl^. 

1. 0/;a/.--NPpal, which is a hydrate of silica, and eminently 
distinguished Iw the beauty of its range of external diameters, — 
occurs in small Veins and imbedded portions, in various primi- 
tive rocks. Bu^s principal distribution is in rocks of the se- 
condary class, particularly in traps and jxirphyries. In these it 
is arranged in veins, drusy ^cavities, and imbedded masses, and 
assumes the various forms of precious opal, common opal, semi- 

; ^ J 

From paart 2. of Vol. IV. of the Memoirs of the WeiTicrian NaturBl Hutorv 
Society, just published. 
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opal) wood-opal, and menilite. The menilite and wood-opal are 
the most modern of these, — the first occurring imbedded in the 
adhesive slate of the Paris formation, the other in tuffaceous 
rocks, of the nature of trachyte. The opals are found some- 
times so soft, that they can be flattened between the fingers. 
The alluvial rocks are not without opal, for it is daily forming 
by deposition, from the waters of various springs, particularly 
hot springs, as those of Iceland. From the magnitude and 
abundance of these springs, in many regions of the eaith, and 
the quantity of siliceous matter they deposit, we can form a ge- 
neral estimate of the great quantity of opaline matter formed in 
this Avay. We have now traced opal, from the primitive to the 
■ newest rocks, thus proving that it is one of those minerals which 
have an extensive geognostical range, and which are still form- 
ing in the mineral kingdom ; but one of the most .interesting fea- 
tures in its natural history remains to be noticed. I allude to 
its formation by the organic powers of plants. It is well known 
to botanists, that silica occurs in considerable abundance in se- 
veral tribes of plants, and that it communicates to the parts of 
the plants containing it a considerable degree of hardness. The 
Bamboo is one of the most remarkable in this respect, as the 
earth it contains occurs not only in the vegetable structure itself, 
but is secreted from it, and appears in the joints of the plant, in 
solid masses, named Tabasheer, and which liear a strong resem- 
blance to opal. We have thus shewn that opal is a formation 
of primitive, secondary, and alluvial strata ; and finally, that ii 
is a product of vegetables. 

0, Homstone.—W^ shall next trace the distribution and for- 
mation of homstone, This mineral, which, in its pure state, is 
principally composed of silica, occurs in considerab^ abundance 
in several jirimitlve rocks. It appears also in rod^^s of* the tran- 
sition-class, and is associated with different secmidaiy rock for- 
mations, Wood, penetrated with hornstone, o^*urs occasionally 
in alluvial -strata, as in clays ^d sands of vawas kinds, and ex- 
hibiting such characters, as shew that th^ petrifaction or pene- 
tration of the:.wood with the hornstone, had taken place in it afr 
ter it wasr enveloped in the clays and sands. Like opal, hornstone 
seems sometimes tp be a product of vegetable origin ; for the spe- 
cimen which I ttow exhibit to the Sodety is a variety of wood. 
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fttone. This remarkable specimen^ which is 18 inches long^5 
inches thick, and 8 inches broad, was torn from the interior of 
a log of teakwood ( Tectana grandis in one of the dock-yards 
at Calcutta, ^he carpenters, on sawing the log of teakwood, 

‘ were arrested in their pVogress by a hard body, which they 
found to be interlaced with the fibres of the woo<l, and, on cut- 
ting round, extracted the specimen now on the table. This 
fact naturally led me to conjecture, that the mass of wood-stone 
had been secreted by the tree, and that, in this particular case, a 
greater quantity of silica than usual had been deposited; in 
•short, that this portion of the trunk of the tree had become si- 
licified, thus offering to our observation in vegetables, a case ana- 
logous to the ossifications that take place in the animal system. 
I was further led to sup|X)se, that this wood might contain sili- 
ca in considerable quantity, as one of its con? :icnt paits, a con- 
jecture which was confirmed by some experii ats made by Dr 
Wollaston.# Other woods appear also to cont silica, and these, 
in all probability, will occasionally have port s of their struc- 
ture highly im{)regnate<l with silica, forming classes which will 
present the principal characters of petrified wcKjd. Indeed, I 
think it probable, that some of the petrified woods in cabinets 
arc portions of trees that have been silicified by the living powers 
of the vegetable, and not trunks or branches which have been 
petrified or silicified by a mere mineral process. 

3. Diamond.-^Ha\mg now shewn that opal and honistone 
extend in the series of ixxjk-formations, from the primitive to 
the newest alluvial rocks, and that both appear to be forming in 
vegetables of particular kinds, we shall next endeavour to show 
that the sameNiS probably the case with the diamond. The dia- 
mond, as is welrknown, is carbon in a pure and highly crystal- 
lised state,— *aDd Although carlxm is a very generally distributed 
substance, it has Imherto occurred but very sparingly in its pure 
and crystallised staf^. or in that of the diamond. Primitive 
rocks, of almost every description, contain carbon, — either in the 
state of an acid, forming carbonic acid, as in the carbonates of 
lime and magnesia,~or in the state of an oxide, as in glance or 
metallic coal,-^r in graphite or black lead, which is also an ox- 
ide of carbon, but of a different nature from that in glance-coal, 
—and, from information lately obtained from India, even carbon. 
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in its purest state, in the form of diamond, is said to oc‘cur im- 
bedded in a conglomerated quartz, sulK>rdiiiate to clay-slate. 

Greywacke, and other rocks of the transition class, contain 
graphite and glance-coal, but hitherto have aftbr^led no traces of 
the diamond. Gra[)hite and glance-coal occur in considerable 
beds in formations of the secondary class. The diamond, ac- 
cording to different authors, is met with in trap-tuffas, in sand- 
stone, and in amygdaloids of the secondary scries, ^'But the 
geognostical distribution of this gem does not appejir to terminate 
here, for we are assured by those who have attended to its situa- 
tion in the earth, that it is found in alluvial beds of clay, not 
as a secondary depositc, l)ut as fin original one ; in short, that the 
diamond continues to Ibrin, or to use a more common language, 
to gi*ow as in some alluvial districts in India. This opiiiion is 
not improbable, and nothing more seems to Ixj necessary for the 
formation of the diamond in such situations, than time, or oilier 
favourable circumstances, for allowing portions of the carbona- 
ceous matter in the soil to be reduced to the adamantine state, 
and afterwards to coalesce, according to the Jaws of affinity, 
into the granular and crystallised form, —in .short, to form dia- 
mond. The gradual formation of calcareous grains, crystals 
and masses of calcareous spar in clays, of siliceous compounds in 
similar rocks, apjiears to be occasioned by the gradual concen- 
tration of the calcareous and siliceous particles by some attrac- 
tive powTr, in the same manner as wc conceive diamonds may 
have been formed by the concentration of particles of carbon. 

The preceding dcbiils, in regard to opal and hornstone, na- 
turally lead us to inquire, if it is probable tliat ^ the diamond, 
like these substances, is occasionally formed by/^ie powers of 
vegetation ? llcasoniug a priori^ we would sju^it is much more 
likely that some plants would produce diamojj!ds, than that they 
would secrete siliceous matter in a state fi/ to form opal and^ 
hornstone, because diamond is but carlwjv; the principal consti- 
tuent part of plants, in a peculiar state^t whereas the silica of 
the opal and hornstone are subordinate ingredients in vegeta- 
tion. But a direct ap|)cal to the characters of some woods 
seem to counteAance the idea I some years ago suggestedkin the 
Society, that vegetables may contain carbonaceous matter ap- 
iproaching to the adamantine state, f'ertain w<>ods which have 
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not the gritty (*eel of those that contain silica, are uncommonly 
hard, dark-coloured, and take a high polish ; these I conjee-' 
tiire, may be somewhat of an adamantine nature. If this sliould 
prove to be the case, it would neither l)e surprising nor unex- 
pected, that such trees may secrete carbon in the adamantine 
state, which, on being removed from the influence of the living 
principle of the plant, would, by the power of affinity, form 
into trui^diamondri, — just as the silica secreted from the bam- 
boo (akes the form of opal, and that from teakwof)d the charac- 
ters of hornstone. 

,, The preceding statement, then, seems to give plausibility to 
the idea, that some sorts of trees may be characterised by the 
power of forming a mineral matter of the nature of liornstone ; 
that others secrete silica, wliich assumes the character of opal ; 
while others may [k>sscss the power of secreting and forming 
diamond. 

It may be added, that the cartonate of lime, which occurs 
in all the rock formations, from the primitive granite to the new- 
est alluvial formation, is one of the mineral substances secreted 
by vegetables. Some lichens and the chara ti*ibe afford re- 
markable examples of this fact 


Art. XVIII . — Jn Jewunt (^\some Fdcctro-Magnetlc EooperU 
ineni^ made in the University of Utrecht By Dr Van Beek, 
Major-General Baron Van Zuylen, Van Nvevjelt, and 
Professor G. Moll, Communicated by die Authors. 

It was stateH^ome time ago, by Professor Seebeck, in some of 
the French antf German scientific journals, that Antimony^ 
brought into projfcr contact with another metal, and unegiudly 
heated, would cause the magnetic needle to deviate from its 
meridian. With a to ascertain this fact, and to investigate 
whether this projx?rty was restricted to antimony, or extended 
to other metals, die following experiments were made. 

1. A parallelopiped of Antimony was procured, about fifteen 
incheS'.long, afid one inch square. This bar wes prepared by 
treating crude antimony widi sulphate of potash and tartrate of 
potash. A slip of copper was attached to both ends of the anti- 
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monyj and bent, as the figure (Fig. 7. Plate IV.) indicates; It 
.was kept in close contact with the antimony by means of copper 
rings; This bar was laid in the direction of the magnetic meridian* 
A needle was placed on the antimony, as shewn in the figure, and 
the ends N and S of the bar were successively heated by a spirit- 
lamp. When the heat was thus applied to the south end S, 
the magnetic needle immediately, and strongly, deviated to the 
ea^U The extent of this deviation depends on the length, mo- 
bility, and strength of the needle. We have seen it as much 
68". When the heat spreads more uniformly through the me- 
tal, the deviation decreases, and tlie needle gradually returns to 
the magnetic meridian. 

Supposing the deviation to the east at its maxinium, the lamp 
burning under the end S, facing the semth, if then it be removed, 
and placed under the end the deviapon to the cast will de- 
crease, and it will change into a deviation to the west. 

In general, if the heat is applied under the north end oi‘ the 
bar, the needle will deviate to die west 

2. It was then pro|iosed to try whether coolmg one end of 
the bar would produce the same effect as heating the odicr, and 
the apparatus was disposed as in Fig. 8. The end N was cooled 
in some frigorific mixture, whilst the end S was kept in the 
hand. The needle deviated to the ea>sty but, of course, not so 
strongly, as when the difference of tcmjierature iif the ends is 
produced by heating one of them. 

S. The apparatus was then replaced as in the first experiment, 
and both ends heated by a spirit-lamp. No deviation was ob- 
served ; on removing the lamp under the sovth end, the devia- 
tion is to the west ; and on removing the lamp un^lcr the north 
end, that under the south remaihing, tlie deviati^i is easterly. 

4. Two bars of antimony were used, and the needle placed 
between them, as shewn in Fig. 9» If both ends N and N' 
were heated, the needle, placed in C, did pM deviate. If the 
ends N and S' were heated, the needle^viated to the west. 
If S and N' were heated, the deviation is to tlie eai^t. 

* 5. In 4^9 experiment, both ends of the bar of antimony were 
connected, not by copper, but by zinc, as in yig. 7. The .bent 
slip of zinc was fastened to the antimony by rings of the former 
metal. In order to make the experiment succeed, the oxide 
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wiu^ be carefully removed from the place ^vhere both metals are 
in contact. If the end of the bar of antimony turned to the 
north is licated, the deviation of the needle is westward, but 
mucli less than when the conjunctive slip is copper. By these 
• experiments Professor Seebeck’s statement is, wc presume, fully 
coniirined. 

6. It then became necessary to inquire, whether antimony 
alone wiyald act in this manner on the needle, or whether any 
other two metals, joined in the same manner, would produce 
similar effects. After some trials, the following ap[)aratus was 

^adopted. A thin slip of red copper, i»f one-fourth of an inch in- 
width, and a similar one of zinc, were bent, as in Fig. 10, Cl),, 
being about 8 inches in length. The ends of the two metaLs were 
rivetted together at A aiid B, and the whole placed in the mag- 
netic meridian, and a needle in E. A spirit lamp was applied 
to the end B, turned to the north, and the needle deviated ICT 
to the iveH. If the whole was suffered to cool again to the tem- 
perature of the atmosphere, and the lamp was applied at A, the 
needle woqld deviate to the east, 

7. The apparatus being inverted, so as to have the zinc above 
and the copper under the needle, then on heating the part B, 
turned to the north, the deviation was lO'^ to the east. 

8. The experiment was repeated witli silver and zinc, instead 
of copj)er and zinc, as in Fig. 10. 

The apparatus being thus situated, the deviation was to the 
jBflWf//1f heat was applied to the end turned to the North ; and to 
the Wesi^ if applied to the end turned to the South, 

9. It was thus evident that the property mentioned by Pro- 
fessor Seebc^, is not restricted to antimony, but that other me- 
taJs, properly aisjxjsed, will produce the same effects. General 
Van Zuylen thitin suggested a different Way of applying thef 
heat, and causing the deviation of the needle, by which means 
the effects were rd^dered m0j*e striking. Slips of copper and 
zinc were disposed a^n. Fig. 11. The two ends of both metals 
were coiled up together, so as to form a spiral 6f several turns. 
This spiral was immersed in a cup containing watef ; and the 
whole was placed as in Fig. 11. The needle was set upon the 
zinc. Sulphuric add was then poured into the cup, and the 
needle deviated to the westward as much as 50"^ or 60% and some- 
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times 87^9 accorJing to its sonsibllily. It is quite romar|j||^le 9 
that, in this case, the deviation of the needle is the reverse from 
what it would have been if the heat of a lamp had been applied. 
From the 6th experiment it is clear that it would have been to 
the east; wJiilst, by using sulphuric acid find water, it is to die 
west^ when the end turned to the south is dipped in the fluid. 
The chemical action between tho acid and the metals, indepen- 
dently of the heat evolved, having such a powerful inflrthnce on 
the results of the experiment, it was deemed necessary to inquire 
whether one metal, with an acid to act upon it, would produce 
the deviation. With this view, a trial was first made with a 
metal and an acid, not strongly acting on each other. 

10. A slip of copjjer, perhaps 16 or 18 inches long, was then 
bent, as in Fig, 12,, and the ends coiled up, and brought as close 
into contact as possible ; the whole being, as usual, disfwsed in 
the magnetic meridian, the needle being inside the copper, and the 
coil to the south. If sulphuric acid is added to the water in the 
cup, there is no deviation of the needle pei*ceptiblc. But then, if a 
bar of zinc be immersed in tlie fluid, and made to toiieh the cop« 
per, the needle deviates 10° or 12° eastward. 

11. If, instead of sulphuric acid, nitric be employed, a devia- 
tion of the needle to the west is observable, as soon as the Jicid 
is added to the w^ater. 

12. The bent slip was now made of zinc, in the same manner 
as it was made of copjKr in Fig. 12., as in the former experi- 
ment. The coil being turned to the south, and sulphuric acid 
poured into the cup, the effect was very stranj^. The needle, 
placed as in Fig. 12., first deviated to the east, but soon after 
turned to the west In that situation it remained some mi- 
nutes, and then gradually returned to the magilietic meridian. 
If a new quantity of acid be added to the fluijjl, a subsequent 
deviation is produced, the needle first turning Eastward and af- 
terwards westward. Whilst this deviation t^k place, a bar of 
copper was introduced into the fluid, and n/Mc to touch the zinc. 
The needle began irregularly to vacillate, and actually was 
made to tftiti round several times on its axis. 

13. The same cxj)eriment was repeated, but the ends of /the 
zinc were made so as not to touch each other, as in Fig. 13. As 
soon as the acid is added, there is a slight deviation to the east, 
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to w^ich succeeds a stronger one to the west. A bar of zinc is 
now introduced in the fluid, and successively made to touch the* 
ends A and B. , When this zinc touches the end A, the devia- 
tion increases to the east, but if it touclics the end B, the devia- 
* tion increases to the west. Both ends being joined by the zinc, 
the deviation is to tlie west. 

Instead of a bar of zinc, another of copper is introduced, and 
successively made to touch the ends of the zinc. If it touches 
the end A the deviation is to the west, if it touches the end B 
the deviation is to the east ; if both ends are joined by the cop- 
,per, the needle wheels about its axis, turning first through the 
west. 

14. The apparatus was then so far altered as to connect both 
ends of the zinc by a bar of copper. The disposition was as 
follows : — The ends A and B were united by a bar of copper, 
C extending between them, as shewn by dotted lines. This 
part of the apparatus, as in the preceding, was turned to the 
south, and dipped in w\ater. A thermometer proved the tern.* 
2 ^craturc of this water about 56'', When sulphuric acid w^as 
added, the needle irnnjediately deviated strongly to the east ; 
and, as the temperature augmented to 92% the deviation be- 
came strongly w^cstcrly. 

15. Instead of zinc, iron w^as now made use of, and a hoop of 
6 or 4 feet long, 2 inches wide, and ^^^^th of an inch thick, w'as 
bent, as shewn in Fig. 14, 

The plane of this bent hoop was placed in the magnetic meridi- 
an, and two needles, one in C, and another in D, were so ar- 
ranged as to have their directions in the same plane. Sulphuric 
acid w^as thAi poured on tlie water in the cup, and instantane- 
ously the point of the needle turned 70° to the east. Soon af- 
ter, this deviation decreased, and became as strongly xeesterly^ 
and remained so for several minutes. It then slowly returned 
to the magnetic ml^dian. When returned in this situation, nu 
trie acid was added the sulphuric acid water already in die 
cup. By these means the deviation became 90° to the east, and 
remained so for a considerable time. Then a lump of zinc was 
thrown in the acids, and the easterly deviation changed to a 
westerly, - After all this a piece of copper was introduced, which 
made the needle turn on its axis. While the needle placed in C 
was thus deviating, the, others in D followed in a contrary di- 
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recdon. Thus, if the needle C deviated to the east^ the nf^dle 
P deviated to the west In general the deviation of the exterior 
needle D was about oneJialf of those of the intc|rior one C. If, 
for example, C wovM deviate 90® to the east^ the deviation of D 
was 45® to the east. 

16. Finally I subjoin a method of repeating Oersted's experi-> 
ment in the most simple manner. Baron Van Zuylen took one 
slip of copper and one of zinc, and twisted the ends C sind D tcM 
gether, as in Fig. 15. This part of the metal was' dipped in sul- 
phuric acid and water. The other ends A, B, were bent round 
a needle, placed above the cup containing the fluid. When these 
ends were made to touch, the needle wm immediately disturbed 
from the magnetic meridian. 

I regret that business will prevent me, for some time to come, 
from prosecuting this matter any farther, nor do I for the j)resent 
presume to offer any comment on these extraordinary facts. As 
the experiments require no extensive apparatus, I hope they 
may be repeated by others, and I shall be happy to learn the 
result. 

Utrecht, 9,&th April 182^. 


Art. XIX . — Dtscriptiim ^ Mr Perkins's New Sieemr-Engine^ 
and the application of his Invention to Engines the 
Old Constmetion. 

We have already communicated to our readers in die two last 
Numbers of this Journal, all the authentic information which wc 
could obtain respecting Mr Perkins's new Steam-jLingine ; and 
we have used tlie utmost diligence to obtain such farther infor- 
mation as may, in some measure, gratify that curiosity which 
these imperfect notices have excited. There never has been in 
our day an invention which has created su^^ a sensation in the 
sdentiiic and in the manufacturing w^cHrld. The steam-engine of 
Mr Watt had been so long considered as the .greatest triumph 
of art and science, that it was deemed a sort of heresy to re- 
gard it as capable ^f improvement ^ and, notwithstanding all ;tbat 
has been done by Mr Woolff, and other eminent engineers, the 
undoubted merit of their engines has scarcely yet been admitted 
by the public. Under such circumstances, Mr Perkins's claims 
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were likely to meet with various kinds of opposition. Instead 
of hailing it os an invention which was to do honour to the. 
age in which we live, and to add a new and powerful arm to 
British industry, imperfect experiments and confined views 
were urged against the principle of its construction, the 
•jealousies of rival traders were arrayed against it, imaginary ap- 
prehensions of danger were excited, and short-sighted politi- 
cians sounded the alarm, that such an invention would precipi- 
tate our country from its lofty pre-eminence among the manu- 
iactifring nations of the world. 

Most of these grounds of opposition have been now removed 
by direct experiment. IMr Perkins's engine is actually at work. 
Its o|7erations have been w'itnessed, and minutely examined by 
engineers and philosophers of all kinds ; and the most unrea- 
sonable sceptics have been compelled to acknowledge the just- 
ness of its principles, as well as tlie energy of its operations. 
The active and inventive mind of Mr Perkins, however, did not 
remain satisfied with this experiment. He has discovered a me- 
thod, which we consider equal in value to his new engine, by 
which he can convey the benefit of his original principle to steam- 
engines of the old construction ; and tins has been recently suc- 
ceeded, wc are told, by a most extraordinary discovery, that the 
same beat may be made to perform its part more than once, in 
the active operations of the engine. 

In order to convey to our readers some idea of these great 
inventions, wc have obtained a drawiiig, made by M. Mont- 
golfier and given in Plate IV. Fig. 16., which, though it 
does not represent the actual machine, yet contains such a view 
of its parts as is necessary for understanding its principle. 

The gencra{i()r, which supplies the place of the boiler in ordi- 
nary steam-engines, is a cylinder ABCD, made of gun-meta], 
which is more tenacious, and less liable to oxidation, than any 
other. The metal is about three inches thick ; and the vessel, 
containing eight galll^^s of water, is closed at both ends, with 
the exception of the Hve openings for tubes, shewn in the 
figure. The generator is placed vertically in a cylindrical fur- 
nace £F, whose chimney is G, the heat being sustained by a 
pair of^bellows H, wrought by the engine, and* conveying ite 
blast in the direction IK to F. A hetft of from 400" to 450* of 
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Fahrenheit is thus applied to Uie generator, which is entirely filled 
, with water. The vd ves in the tubes w, n, which are steel cylin- 
ders working in hollow steel-pipesi are loaded, the one with 37, 
and the other with 35 atmospheres ; so that i)one of them can 
rise till the heat creates a force greater than the least of these 
weights. 

Let us now supp>se, that, by means of the compressing pump 
L, whose handle M is wrought by the engine, water is forced 
into the generator ; this opens the valve al)ove n, loaded with 
35 atmospheres, and instantly a portion of the heated and com- 
pressed vfQicit flashes out in the form of steam of high elasticity, 
and of a temperature of 420®; and communicating by the steam- 
pipe 2, S, 2, with the valve-box V, it enters the cylinder PP, 
lying horizontally, and gives motion to its piston PQ, which 
performs 200 strokes in a minute, and drives a crank H, which 
^ves a rotatory motion to a fly-wheel, as seen in the figure 
When the eduction-valve is opened, the steam, after having 
produced its stroke, is carried by the eduction-pipe 3, 3, 3, into 
the condenser STXV, where it is condensed into water at a tem- 
perature of about 320®, and under a pressure of 5 atmospheres ; 
from thence, by the pipe 6, 6, 6, it is drawn into the pump L, 
whence it is forced along the pipe 4, 4, 4, to the gdneratof, thus 
performing a complete circuit. 

The forcing-pump acts with a pressure exceeding 35 atmo- 
spheres ; consequently, when the w^atcr received in it from the 
condenser is urged into the generator, it must expel a portion 
equal to itself in volume: this portion, as above described, flashes 
instantly into highly elastic steam. The forcing-pump, too, is 
so contrived as to act with a steady force, and. consequently, 
the expelled water must be driven from the generator in a steady 
current, and thus steam of a constant elasticity is supplied to pro- 
duce the power. 

Some philosophers are of opinion, that the heat of the por- 
tion of water which escapes, is of it 5 clf;ifli}Bcient to maintain the 
Steam at that high degree of heat aria elasticity with which it 


* The pendtel motion represented at PQ, U not the correct one used by Mr 
Perkina The piltoa.«od is connected by a flexible joint, with a sort of carriage 
with Shut wheela at each end, and working in a strong horiaootal box of steel. 
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reaches the piston ; and, consequently, that this engine is no« 
thing more than a High Pressure Engine. Other persons, how^ 
ever, have supposed, and we confess we are among that number, 
that the portion of water tvhich escapes, must necessarily carry 
off a quantity of heat from the adjoining stratum (the tempe- 
" rature of which may be thus reduced below the freezing point). 
But it is more likely, that, in virtue of some new law of the 
transmission of heat under the combined conditions of elevated 
temperatturc and high pressure, while the w^ater, also, is forced 
to remain in contact with the red hot generator, the whole water 
in the boiler may be laid under retiuisition to furnish the dis- 
charged fluid with its necessary supply of caloric. 

It is almost unnecessary to state, that the motion of the engine 
is produced by the dift*erence in elasticity between the steam press- 
ing on one side of the piston and that pressing on the other. In 
the lirst case, the steam recently produced, acts with a force, 
say of 500 Ih. on the square inch, while that on the weak side, 
or that communicating with the condenser, acts with only 70, 
the difference, or 480 lb., being the true power gained. 

When iliere is a sur))lus of water in the generator, occasioned 
either by working the forcing pump too violently, or by too vehe- 
ment a heat, the water will escape by the lube m with a valve 
above, loaded mxh 37 atmospheres, and will pass by the pipe 
5, 5, 5, into the condenser STXV. 

In order to explain the ingenious manner in which the pij^e 
4, 4, 4 supplies the generator with winter, we must observe that 
this pipe communicates with tlie pump L, which is wrought by 
the engine. This pump draws the w^ater by the pipe 6, 6, 6, 
from the condenser STXV, and returns it by the pipe 4, 4, 4 ; 
that is to say,' when the handle M is drawn up, the w^ater rushes 
into the cylinder of the forcing pump, through a valve in the 
pi[)e 6, 6, 6, opening iato that cylinder : This valve, of course, 
instantly closes when the downward stroke of the pump is made, 
and the water nowXescapes through a valve opening outwards, 
along 4, 4, 4 ; thus efeectually cutting off all direct or uninter- 
rupted communication between the generator and the condenser. 
In order to keep the water in the condenser at a pressure of five 
otmo^hercs, the blast of the bellows H goes” round the con- 
denser STXV ; but> y/fh&i it is not sufficient for this purpose^ 
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cold water is introduced from the reservoir by .means of die 
{lipe 7, 7, 7, loaded with five atmospheres. 

From the high elasticity of the steam employed in this engine^ 
it has been supposed to be very liable to explosion. This, how- 
ever, is a vulgar error. Since there is no reservciir of st^am ex- 
posing a large surface to its expansive force, as in the common 
high pressure engines, the stea^ bving generated qply in suffi- 
cient quantity to pnxluce each suctieeding i^roke of the piston, 
the ordinary source of danger is entirely removed* But, in or-, 
i&r to take away all apprehensions on that subject, the induction 
jripe 2, .*2, 2, in which the steam U actually generated, i^ made 
80 strong as to sastain an internal force of^ir fhotismd pouiidi^ 
on the s(]uare inch, which is eight times more powerfuTthan the 
actual pressure^ viz. 500 pounds on tlic square inch, with which 
the engine works. This enormous superabundanceof strength is 
' still farther secui-ed by means of the safpty-pipe 8*, 8, 8, provided 
with a thin copper safety -bulV' a 6, which is made so as to burst 
at a pr^sure of 1000 pounds on the square inch* In oifier to ^ 
tisfy his fnends on this very importiint point, Mr Perkins Has 
peatedly urged the pbi-ver of the steam tO' such a degree as to 
burst the cojpper bulb in their presence. This tube merely rends, 
oir is tom asundeir like a piece; of ]^p^, and occa.sions no injury, 
^ther to the sp^tators, or to the apparatus ; so that we have no 
h^talion in considenng this engihe/ notwithstanding its tremen- 
dous energies, much more safe in its operations than even the 
comnibn low pressure engine. ' 

The skfety tube 8, 8, 8, communicates also with the indicator 
e df, having a dial-plate . c 4?, mid an index efi which, by 'means of 
a suitable edntriyaUce at r, r, indicates the pressui^ or number of 
atmo^efes #ith vi-hich the on^ne is working. ^ ^ ^ 

The cylinder and piston PPQ, have b^n sefiarated from the 
id the engine, for the sake of distinctness. Their proper 
portion, howeve'r/wtll be Understood by suppOidng the two Kbes 

9J9 ; ®9 to coincide. , ^ . ; ; 

•The engine which we havje^rtbW dekjfibed, is at present per- 
actuaVw'Ork iii'Mf Peikhl^s m it k calcti- 

than 2 inehea m diaineter^' and 18 indies a stroke of 

only 191uchib.v AltbdUgh tteiifncse tbc engineisnot 
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greater than '6 feet by 8, yet Mr Perkins considers that the appa- 
ratus (with the exception of the working cylinder PP, and lis- 
ten PQ)» is perfectly suflBcient for a 30-horse engine. When 
the en^ne performs full work, it consumes only tzoo bushels of 
coal in the day. 

On tlie applicittioii qf Mr PerJcimi* s principle to Steam-En- 
gines ^ (he old Construction^ 

Great as the invention is which we have now described, yet 
we are disposed to^think that the application of the principle 
to old steam-engines is not less important *. When we con- 
*sider the enormous capital which is at present embodied in 
Great Britain in the substantial form .lof steam-engines, and 
the admirable elegance and skill with which these noble machines 
iu^pel and regulate the vast population of wheels and pinions 
over which they reign,, we f^l as if some vast innovation were 
proposed upon our established • usages, by the introducrion of 
Mr Perkins’s engine. The very idea that these potentates of 
the mechanical world should be displaced from their thrones ; 
that their strongholds should be dismantled ; their paiac^ de* 
molished, and their whole afiairs placed imdet a mgre economi- 
cal management, is somewhat startling to those who dread change, 
and admire institutions that both work and wear well. Mr Per- 
kins, however, has saved them from such a degradation. He 
has allowed them to retain all their honours and privileges, and 
proposes only to invigorate them with fresli influencer and poweri 

In this new system, the^old engines^ wHh their boilers^ are r^ 
tamed unaltered. The furnaces alone are removed. Mr Per- 
kins constructs a generator consisting of three horizontal tubes 
of gun-metal, connected together, filled with water, and sup- 
plied with water from a forcing-pump, as in his own engine. 
This generator is exposfed to heat in an analogous manner, so 
that, by means of a loaded valve, which opens and shuts, the 
red hot fluid may be constrained till forced Out of the generator 
into the water in the boilers of Bolton and Watt. By this 
means, as much low pressure steam oS four pounds on the square 


• Thi« invention t^pears to have betm Oilly established by dixeet expeciment, 
whereas the turn engine^ with aU Sfept promise, is stiU only ondeinoing iriaJ* - 
VOL. IX. NO. IT. 18^. * “ 
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inph may be generated by one budbeLpf co(d% ap, could bp pro- 
duced in the old engine by nine busheU, Tins nipst hnpprtant 
nesult, was obtained by actual experiment. 

ft 

Since these great improvements have been effected, Mr Per- 
kins has made a discovery that seems, in its practical imporunce, 
to surpass them all. He now entirely dispenses with the use 
of the condenser, and works the engine agmnst the atmosphere 
alone ; and by methods with which we are not acquainted,^ and 
which indeed it would not be prt^dent fpr him to disclose at 
present he is enabled to arrest ihej^at ajt^ it has performed 
its mechamcal Junctions^ and aotually pump it bach to the gene 
raior^ to unite with a Jresh portioti of water ^ and renew its use^ 
Jiil labours. In an operation like this, a considerable ]x>rtion 
of the heat must still be lost, but the wonder is that any should 
be saved; and we venture to say, that the most sanguine spe- 
culator on tlie omni|X)tence of the steam-engine, never dared 
.aven to imagine the ;>MSsibility of such ap invention. 

Wc are well aware, that, in annoutucslljg this discovery, we are 
eicposing ourselve. cc the criticisms of those whose belief is na- 
sally limited by their own experience ; but it is satisfactory to 
know, that Cnpiain Basil Hall, (whose account of Mr Perkins*'s 
discoveries and inventions, as delivered before, the Royal Society 
of Edinburgh, gave such universal satisfaction,) has been en- 
trusted with Mr Perkinses di8Cx>very, and that he speaks confi- 
dently of the soundness of its principles, as well as the practi- 
cability of its application 

We cannot quit tliis, subject, without congratulating the 
country on the brilHant prospects with which thc^ inventions 
promise to invest all our national concerns. At any period of 
the history of British industry, they must have excited the 
highest expectations; but, originadng as they have done, 
w^n our commerce, our manufactures, and our agriculture, 
the^ three stars of our national prosperity, have just passed the 

f 4ll^,the,i(Hh Jfu^, !^r Ferkifift^ wJm .address is Parkins and Comjwny, 
41. Water Lane, F(eet Street, is ready to take ewdera for kis New Engines, and 
kla for pE^udng low isreseitre steam finr working the ordinaT 3 r engines. 

ptiesi we Relieve, the new en^ne, ir only half that of Bolton and Watt's, 
with of the savings of fttelfor a peddd offeess, which wc have not. heard 

staled* 
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lowest of Iltdilr crbti^ qmUecl, we trust for toig^ ^ 
sc^ne pf their diMurbing fottseS) we cannot but hail them 
•the liveliest entbusiasin, and regard them as contnbutiug, 
sure the pre-emUkence of 0OX industry, to augment the wei^ 
and resources ot the nation, and, by giving employments^ idle 
hands, and direction to idle minds, to secure the integniy and 
the pemanenee ourinational institutions *. i 


Art. of on the Fnrion of Pbm- 

hago-t wid ihe iJMrwtond-f. By Professor hihtU 


’MAN. 


H AviNo succeeded m fusing and \olaiihsing charcoal by 
Dr Hare's Galvanic Deflagrator, Professor Sillhnan applied the 
sairife powerful instrument to pllittd>ag<>> subjected anthracite, 
and the diamopd, to the action of die oxy-hydrogen blowpipe. 

** From a piece,*' Says he, *^of very fine nhmibago, Carolina, f 
sawed small paraHelopinedli, abont one-eiglw rf #n wjeh in diameto, 
and trom thriK^‘f<rariUisof ah jhch to one a ui length ? 

these were shaipened at<m tftid, and C MfTO dgi wployed^ 
point one pole pf die w 

prepared raarcdal. The bSst dbti|mlPt wfan 

connected with die copper, and cMftpoal era 

The spark was vivid, and nm^ glumbago co ^ to 



Jmdng wAfofme^ 

wftidh went 

sied'oy the vapour of 
of the foens. 
them* en 


discerned, even iti the midst ^ tk^ i 
upon die edgbs of the fbcus^of* ‘ 
a bright sctntffladon, evidently 
on where air tu4 odt 

carbon, whhsh oceumed ^ ^ 

between and < 

and beydnil du 

there was fonn^yl^l fdfh ] ^ 

• It 13 das to ia%Soid| and eswdoor sf t'wt 

Mr Perkins bat dw ^ sC jWwflSy 

happily gonb pps^ aad^wfuluril, wftb liacwbpliiiw^ tieyeie^ai^lstasm wl^ 
tributes to the adAbd^tanSwa df eaf pMht dsswttesiui^^ntfsswpsa^^ 
cbm and intelUgeiicS. 

t Protasrfimittia bSitweniijttdt 
vMy eurlomi^ Wgl«r 
of the Kfunber (Vol. Vt. Ifot 
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imsh or o^re in diameter, which appeim^d, j>e 4>w^ to tht iroo^ 
Temaininff the combustion of the carbon of that part of tlie 
ipiecer aim which, being now oxidized to a maximum, assumed the 
colottr of the peroxide of that metalv 
various trials, the globules were formed very abundantly on 
of the focus, and, in several instances, were studded around 
lo^ ^^ly, as to resemble a string of beads, of Which the largest 
Welle of the eize of the smallest slmt ; others were merely visible to 
Ae nak^ eye/ and others still were microicopiC* No glolmle ever 
4ppea1r^^on the point of the plumbi^o which bad' been, in the focus 
of heat, but this point presented a fa^spheriCid exoavation, and me 
plumba^ there had the appearance of black scoriae or volcanic cin«> 
^ 1 ^. *[^686 were the genera^ appearances at copper pole, occu*- 
by the plumbago. 

On the zinc pole, occupied by the preperW feliarcoal, there 
Were very peculiar results. This pole was, in every instance^ elon- 
|;ated towards the copper pole, and the black matter accmnulaled 
iiiere presented every appearance of fusion, not into globules^ but 
iiito a fibrous and striat^ forali# like the half^flowing dag found on 
die upper currents of lava. It w^ evidently transferred, in the state 
of vapour, from the plumbago of the' otn^ pole, and had: been 
mrmed by the carbon taken from the herni^merical cavity. It was 
different from the melted diarcoal, described in my former com* 
thumcations, that its from the nl^fdmbfigo could admit of no 

reasonable doObt^ I am how to stale odier; appearance^ which have 
exdted in my mind a«vi^^eep intere^ On the end of the pre- 
tMired charcoal, and occ^j^^g tVeqaently an ansa of a quarter of an 
mdi'or more in diatneter/Were found^tumercmsglobuled of perfect* 
mdted matter/’ entirely spherical in their form, having a high 
vitreous lustre, and e groat degree of .beauty. Some of them, and 
generally they were those most remote firom the focus, were of a 
yet black, like the most perfect obddtan ; others were blown, yellow, 
and Kqpwz coloured; odiers atill weie greyish-whit^, like pearU 
stones, with the transhiconce and lustre of porcelain x mdotkers stSl 
^UmpU or, til some cases, Ukchpp^ or wrechus opal^ 

but without the uddescetice of the latter* ; FeW/df the g^dbules iipon 
tbe zSne pole wkre perfectly ttitek, while- very Ipsw of those on the 
oo{q^ pme were ollierwiie. In one instance,, when I; used some of 
very pure Eti|^i$h; plumbago (believed to be from Borrowdale), 
white ana traxisimreht glcbules were formed on the copper side. 

1 deta^^ acme of the'^ globules, and partly bedding them in a 
'%8iidle of woodt' tried Ihetr hardness and wnness.; they bore strong 
Wrimimrewldio^ breaking/ and eerily seratdhed^-not only flintf-glm, 
^ Windbw^g^i end even the haragreen variety, which forms the 

. 'C ^ 

» 11 ^ mnc Ktas |o 

tMitf »;.ik gi^i^nn 

hf: ui[ii^.^aiiib^o - b^h |x>left. The 
wei« anid 

1, OT S inches long ; oiid, wh^n brought into e^taict, (be^^linn^ 
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mined the flhid with a splendour even more intense than when 
charcoal was used! . , . 

On examining the pieces^ I foOiid them beautifully studded wMl 
numerous globules of melted plumbago- They extended from within 
a (j^uart^ of an i^^ch of the point, to the distance of due-fourth or one- 
diird of an inch all around- They were larger than before, and per- 
fectly visible to the naked e 3 re : They exhibited all the colours before 
described, from perfect bUw to pure whiter including brown, am- 
ber, and topax colours s Among tne white globules, sonie wer^ per* 
fecdy limpid, and could not be distinguished 6y the ege from ppriionsqf 
diamond.* 

While a^itt repeating the experiments. Professor SiUhnan 
obtained still finer results. 

The spheres of melted plumbago were in some instances sp 
thickly arranged as to resemble shot ^ng side by side ; in one case 
they completely covered the plumbago, in the part cont^ous to the 
point on the zinc side, and were, witnout exception^ white, like minute, 
delicate concretions of mamndUary chalcedony. Among a great num- 
ber there was not one of a dark colour, except that, when detached 
by the knife, they exhibited slight shades of brown at the place 
where they were united with the general mass of plumba^^o. They 
appeared to me to be^fermed by tl^ condensation of a white vapour, 
which, in all the experiments where an active power was employed, 

I had observed to be exhaled between the poles, and parity to 
from the copper to the zinc pole, and parity to rise vertically ini^i 
abundant fume like that of the oxide proceeding from the combus- 
tion of various metals. It seems possible that it is white volatilized 
carbon, giving origin, by its ccmd^sation, in a state of greater or less 
purity, to the grey, white, and perhaps to the limpid globules*, 

1 have already stated, that tlie white fume mentioned above, ap- 
pears when points of charcoal are used. Ihave found that this mat- 
ter cdlects in considerable quantities a little, out of the focu^ of heat 
around the zinc p<de; and occasionally exhibits die apj^arance of a 
frit of white enamel, or looks a little like pumice stone, only it has 
the whiteness-of |K^celain, graduating, however, into light grqr, end 
other shades, sd it recedes from the intense heat. In aiew insUneeSt 
I cfotained upon the charcoal, when this substance terminated both 
poles, distinct, limpid spheres, and at other times they adhered .to the 
frit like beads on a string. Had we not been encouniged by the re- 
markable facts already stated, it wmdd appear very extravagant, to 
ask whether this wlnte frit mid these limpid spheres oaold ariise.,from 
oarinm, volatilized in a white stateevcn from charcoal itself, and 
densed in a form analc^ous to the diamond* The rigGSfmis^aiid, ob- 
vious experiments necessaiy to determipq this question, it is not jaW 
practicable for me to make ; Wd t must, in the mean tiwe/siSttik the? 

* Uiftm ek|x>Biiig tkcss'globttisBtoUis Bolir in usihdiijerQSpnr^yj^^ 
gesi Praftwor SUUmaii Co«nd,v tlipik thsy gavt4>utp|rt oC the^ tnlMKainw, 
bonk to the oxygen, ^ ‘ " 



I8S ' Prof. Silliman on the Fueion of PlumbagOy 4*c. 

poesihHil^xh&t alkaline and ea?thy impuritiea may have contributed 
4o the result/* ' ^ 

The next experiments of Professor Silliman were made upon 
anthracite and the diamond^ .by tneans of the oxy-hydrogeii 
blow|)i|)e of Dr Hare. * 

; ficst trials were niade^ by placing amall diamondu in a cavity 

in .charcoal, but the support was^ in every instance, so rapidly con* 
Bumejl^- that the diamonds were speedily displaced by the current of 
gas. 1 next made a chink in a piece of solid quicklime^ and crow’^d* 
ed the diamond into it : This proved a very good support, but the 
effulgence of light was so datzling, tjbat although, through green 
g'lasses, 1 could steadily inspect the focus, it was impossime to dis* 
tinguish the diamond, in the perfect solar brightness^ This mode of 
conducting the experiment pipved, however, perfectly manageable, 
and a large dish, placed ben^th, secured the diamonds from being 
lost (an accident which I had more than once met with) when sud* 
denly displaced by the current of gas. As, however; the support 
Was not combustible, it remained permanent, except tliat it was melt- 
ed in the whole region of the flame, and covered with a perfect white 
enamel of vitreous lime. The experiments were frequently suspend- 
ed, to examine the effect on the diamonds. They we/e found to be 
rapi<lly consumed, wasting so fast, that it was necessary, in order to 
examine them, to remove them from the heat at very snort intervals. 
They exhibited, however, marks of incipient fusion* My experiments 
were performed upon stnall wrought diamonds, on which there w^ere 
nuinerous polished facets, presenting extremely sharp and well-de- 
fined solid edges and angles. These edges and angles wx»re always 
rounded and generally obliterated. The whole surface of the dia- 
mond lojBt its continuity, and its lustre was much impaired ; it exhi- 
bited innumerable very minute indentations:, and intermediate and 
corresponding salient points ; the whole presenting the appearance 
ot having been i^uperficially softened, and indented by the current of 
gas, or perhaps of having bad its surface unequally removed, by the 
combustion. In various places, near the edges, the diamond was 
consumed, with, deep indentations. These malts seem to indicate 
that, were the diamond a good conductor, it Would he*raelted by tlie 
tleflagrator ; and, were it incombustible, a globule would be obtained 
by the compound blowpipe.'*^ 

Professlor Silliman next subjected the Anthracite of Wilkcs- 
barrei^ Pennsylvania, to similar trials. 

It was consumed,** says he, with almost as much rapidity as the 
diamond; but exhibited, during the action of the heat, an evident ap- 
pearance of being superficially softened. 1 could also distinctly see, 
* in. the. midst of the intense glare of light, very minute globules foi*m- 
ing upon the surface. These, when examined by a magnifier, proved 
to be pertejttlj^ white and .limpid; and. the whom surface of the an- 
thracite exhibited, like the diamond^ only with more distinctness, ca- 
vit!^ and projections uniteil by flowing lines, and covered with a 
b^ack varnish, exactly like some of the volcanic slags and semi-vitri- 
fications.** * 
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The anthracite, of Rhode-Ialapd is thought to be very pure, Dr 
William Meade estimates its proportion of carbon at 94 per cent. 
This anthracite I have just suc^eded in melting by the compotftid 
blowpipe. It gives large brilliant black globules, not attractive 
by the magnet, * but in other respects not to be distinguished fW>m 
the dark globules of melted plumbago." 

I next subjected a parallelepiped of plumbago to the compound 
flame. It was consumed with considerable rapidity, but presented, 
at the same time, numerous globules of melted matter, clearly dis- 
tinguishable by the haked eye ; and when the piece was afterwards 
examined, with a good glass, it was found richly adorned with 
nuKherous perfectly white and transparent spheres, connected also 
by white lines of the same matter, covering the greater part of tlie 
surface, for the space of half an inch at and round the point, and 
• presenting a beautiful contrast with the plumibago beneath, like 
that of a white enamel upon a black ground." 

" In subsequent trials, upon pieces from various localities, foreign 
and domestic (confined however to very pure specimens), I obtain- 
ed still more decided results ; tbe white transparent globules be- 
came very numerous and as large as small shot ; they scratched 
window glass— were tasteless— harsh when crushed between the 
teeth, and they were not magnetic. They very much resembled 
melted silex, and might be supposed to be derived from impurities 
in the plumbago, had not their appearance been uniform in the dif- 
ferent varieties of that substance, whose analysis has never, I be- 
lieve, presented any combined silex ; and. neither good magnifiers, nor 
friction of the powder between the fingers, could discover the slight- 
est trace of any foreign substance in these specimens. Add to Uiis, 
in different experiments, I obtained very numerous perfectly black 
globules, on the same pieces whicli afforded the white (mc& In 
one instance they c overed an inch in length, all around ; many of 
them were as large as common shot ; and they had all the lustre 
and brilliancy of the most perfe^ black enamel. Among them 
were observed, here and there, globules of the lighter coloured va- 
rieties. Ill one instance the entire end of the parallelopiped of 
plumbago was occupied by a single black globule. The dark ones 
were uniihrpilw attracted by the magnet, and I think were rather 
more sensible^ it than the plumbago which had been Jgnitedj| but 
not melted." 

Professor Silliinan^ in a subsequent trial, found, that Kil- 
kenny coal gave only white and transparent globules; an effect 
not likely to be produced by impurities, as this aiithfaeite is said 
to contain 97 cont. of carbon. In anotlier experiment, 
Professor Silliman melted a piece of plumlugo into two or 
three large limpid globules, and mthirng remained qf the original 
appearance qf‘ t^c pltimbagOf btitasmall number ^fMaek pmnh. 
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Art. ^Kl.^Celestud Phcfumena, /rom 1. to October 1.' 
cedcttiaUd Jbr the Meridian cf Edinburgh^ Mem 
Time. By Mr George Ikkes^ Aberdeen. 


The times are inserted according to the Civil reckoning, the day beginning 
at midnight-— The Conjunctions of the Moon with the Stars are ^ven in 
lli^ylsceiistoa. instead of Longitudt as fonnerly* ^ 


July. 

August. 

a H / ‘ « 




1. IS SI 36 

( Last Quarter. 

1. 8 86 60 

dD b . 

4. U 33 48 

c5])h 


9 greatest elong. 

S. S 13 38 

rf J. B 

3 17 66 47 

6DV 

6. 13 40 64 

d D (J 

4. 6 41 31 

d5d 

SS 30 44 

6J)V 

3 8 48 88 

d J><? 

SS 41 16 

d j IS* a 

3 57 64 

<i 2) ^ gs 

7. 3 S5 13 

d))*? . 

13 46 9 

^ New Moon. 

8. 6 83 6 

^ New Moon. 

7. 3 13 60 

Im. 11. sab Tf 


© • ecRpsed vis. 

9. 88 11 48 

d 3)? 

11. 0 87 11 

d D » 

11. 3 3 89 

Im. I. sat. 2/ 

10 63 49 

d J) ? . 

13 14 18 83 

}) First Quart#. 

18. 81 43 17 

d 3) » ft 

14. 80 83 0 

d }> o-ni 

16. i 14 49 

]) First Quarter. 

83 3 41 

d5«ni 

16. 

^ greatest elong. 

13 80 51 36 

d 5 A Oph. 

18. 3 37 87 

6'!)*K 

83 47 87 

d D 0 Oph. 

3 47 16 

66 V 

. 17. 14 14 66 

dDW 

19. 8 63 3 

lm« 1. sat. ^ 

81. 18 31 6 

© Full Moon. 

80. 83 6 31 

d D ^ ^ . 

88. 0 38 86 

d }) 0 «« 

81. 9 89 41 

d 1»¥ 

84. 0 4 13 

© enters OJf 

81 38 86 

dD+ ? 

87. 1 19 46 

Iin. 1. sat. 2/ 

83 3 88 86 

O Full Moon. 

88. 10 30 14 

6Dh 

83 

]) eel, partly vis. t 

89. 6 5 43 

( Last Quarter. 

17 60 16 

© enters ^ 

31. 9 67 44 

61>V 

33 83 43 8 

( Last Quarter. 




SEPTEMBKa* 


?• *1 » w 

1. 3 1 30 

d n 

® 6 t ft 

80. 4 IB 66 

III. sat. If 

81 48 17 

rfJcJ 

8 41 36 

Q Fsdl Moon. 

3 3 13 88 

Im. 1. sat. If 

88. 18 80 0 

6^9 

4. 88 6 86 

C New Moon. 

83 80 46 60 

© enters =£i: 

3 10 38 83 

d D9 

84. 16 89 41 

d.D b 

7. 19 4 68 

d D? 

88 87 67 

d }) *» b 

k 8 68 31 

Im. 11. tM. Tf 

85. 

Q greatest elong. 

U; :4 3 44 

dJ.nt 

86. 3 88 4 

Im. I. sat. 2f 

18. 6 89 6 

2) Pint Quarter. 

81 67 30 

d 5 IS* b 

13 *0 Ip 41 

Em. III. tab Tf 

87. 18 34 36 

( Last Quarter. 

14. i 88 13 

,6 f 

18 66 16 

d3)*n . 

13 1 88 40 

Im. I. sat. y 

83 34 66 

d 5 V 

to 81 0 

dp.viJl 

89. 81 40 31 

d D ^ 2B 

80. 86 83 

Im. III. tat. V 

30. 10 36 t7 

d Dd 


* The Elements of this Eclipse are given at great length in Vol. Vlll. p.' ITi. 
of thia /oamof. ^ • See Vok VIII. p. 17T, 
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Art. XXII. — Proceedings of the Royal Sociely (fEdMorgk/ 

(Ccmdnued from Vul. VIII. p. 886.) 

March 17. — ^A.T this Meetings a paper was read by James • 
Smith, Esq. of Jordanhill, giving an account of an undescribed 
Vitrified Fort, in the Bunit Isles of the Kyles of Bute. 

At this meeting a paper by Dr Brewster was read, containing 
Additimdl Observations establisMng the e^vlHence of two New 
Fluids j possessing remarkable Physical properties^ in the Cavu 
ties of Topaz, and other mincrals.‘ An abstract of this paper 
is published in the present Number, p. 94. 

A notice by Sir George S. Mackenzie, Bart, was read to the 
Society, respecting the Vertebra of a Whale, found in a l)ed of 
dark-bluish clay, near Dingwall, three miles from high-water 
mark. The height above the sea where this vertebra was found 
was Vi feet. The date of its deposition must have been very 
remote, as the great mass of gravel which the rivers of the coun- 
try cut through, is a deposition subsequent to the clay which it 
covers, and in many places peat-mosses have been formed above 
the gravel. Sir George Mackenzie presented the vertebra to 
the Society’s Museum. 

April 7. — A pajier, entitled, Botanical Sketches of Has Cleish 
Hills, by George Walker Amott, Esq. was read. 

On the same evening. Dr Hibbert read a paper On the VoL 
canic Origin of the appearances of Vitrificatiort on Fmhaven 
HiU in Angusshire. 

April 81^ — A paper by Dr Brewster was read. On ike Pro^ 
perties of New Fluids found in Minerals^ wh^i taken 

out of the cavities ; and on Hie existence of an insnlaled group 
of Crystals of Cdkareous^ar in an Ague&us Cavity in 
Quartz. 

Specimens of the Fossil Bones found in the Hymna Cave of 
Kirkdale, in Yorkshire, were presented to the Society by James 
Skene, Esq. 

At the same Meeting, a notice respecting the White Copper 
of China, in a letter from John Barker, Esq. to Gilbert Laii^ 
Meason, Esq. was read. A specimen of the metal was plret^t- 
ed by Mr Meason to the Society, for tlie purpose of ahaly^. 
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Captain J. D. Boswall, R. N. read a notice respecting the 
pc}ssibility of removing one of the Alexandrian Obelisks to Eng- 
land, which had l)een presented to Geo. IV. by Ali Pacha. 
Captain Boswall presented to the Society two Lithographic 
Drawings of both the Obelisks, the original plans and mea- 
snrements of which were taken when he had the command of one 
of his Majesty^s ships in the Mediterranean, in 1821. 

MayS . — ^At this Meeting the following gentlemen were elect- 
ed Ordinaiy Members of the Society. 

Capt. Thomas David Stewart, of the Hon. Andrew Fyfe, M. D. 

East India Company’s Service* Robert Bell, Esq. Advocate. 

The Rev. Dr Lee read a continuation of Observatiotis on the 
Life and Character of Sir George Mackenzie of Rosehaugh. 

Sir William Hamilton, Bart, read a paper On the original 
Identity of the First and Second Aorists in the Jbrmatwn of 
the Greek Verb. 

May 19*~A paper by Dr Yule was read, On certain Organic 
Remams^ apparesitly Tropical ; mid on two varieties qf Maize, 
•which have ripened their Seeds in Mid-Lothian last summer, in 
the openair. 

June 8. — The following gentlemen were elected Ordinary 
Members of the Sodety. 

Capt. Norwich Duff, R. N. Liscombe John Curtis, Esq. 

Warren Hastings Anderson, Esq. Alexander Thomson, Esq. 

At this Meeting Captain Badl Hall gave an account, illustra- 
ted by Drawings, of Mr Perkins’s recent Discoveries and Inven- 
tions respecting the Steam-En^ne. 

June 17*— A paper was read, On the Comparative Anatomy 
qfthe Human Eye, by Robert Knox, M. D. ^ < 

At the same Meeting was read an Account of sbme Electro- 
Magnetic Experiments made in the University of Utrecht. By 
Dr Van Beck, Major-General Baron Van Zuylen, Van Nyevelt, 
tod Professor Moll. See this Number, p. 167. 

Sir William Hamilton conduded his Observations on the 
First and Second Aorists of the Greek Verb. 

A Description of Hopeitc, a new Mineral, from Aix-IarCha- 
pell, by Dr BreM'stcr, was aho read. 

'The Society adjourned its Meetings till Monday, the Qd of 
November. ^ 
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Art. ^^^ll^.•^Procecdings of the ^Veruerhm ^^atuf'al Hisiof^ 

Sodely. — (Continued 1mm Vol. VIIL p. 388 ) 

Feh. 8. 18^3.— J^ ii Macdonalv read a Short Accoumt 
th^e Geognosy of part of the Point of Cantyre, The Secretary 
read Di* TrailPs Account of the Guanaco of South America^ 
and his Description of the Larus Scoresbii ; and also a Trans- 
lation, by the Reverend Principal Baird, from the Chili Gazette, 
ota report by Seuor Levasse, relative to Human Fossil Remains, 
discovered in South America. Professor Jameson communi* 
cated a short paper, by Mr Mathew Miller, On tlic Increasing 
Temperature of the Earth as we descend in Mims. 

Feb. 22.~The Secretary read a paper by James Wilson, Esq. 
On the different Opinions entertained regarding the Specific 
Distinction or the Identity ff the Ringtail and Golden Eagles; 
likewise a notice from Mr Selby, concerning some rare Birds 
which had occurred on tlie Coast of Northumberland, during 
the great storm, in the beginning of February of this year. Pro- 
fessor Jameson then read to the Society, a paper entitled Spe^ 
dilations on the Modes of Formxdion of Opal^ Homstone and 
Diavioixdy (printed in the present Number of our Journal, 
p. 163,-167.) 

Mar. 8.— -The Secretary read an account of a new Species of 
Pigeon from New Holland, by Sir William Jardine, Bart., illus- 
trated by a drawing; likewise Remarics on the Sertidaria Cus^ 
cuta of Ellis^ by Dr Fleming ; and a Notice by Mr L. Edmond- 
ston, in regard to the Ivory Gull and Iceland Gull. Professor 
Jameson oownunicatc^ to the Society a Register ihe Ther-- 
motn^spil^diis Sympiesometery and Leslie's Hygrometer ^ hept 
at Corfu^ by Mathew Miller, Esq. of the 56th Regiment, with 
Remarks; likewise a letter from Mr William Jameson, dated 
Lima, descriptive of his Voyage round Cape Horn, and a 
Chart of the Course, laid down in the mode recommended by 
Captain Basil Hall. 

Mar. 20. -^Dr Yule read his Observations m the presumed 
Analogy of certain Organs of the Embryo, in the several die* 
iinct Races of Vascular Plmts. The Secretary resad ^ .paper 
by James Wilson, Esq. On the Genus Mergus^ Profeasor 
Jameson read Extracts of a Letter from Dr Oudney, leader of 
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t||ie ^rican Exp^tion^ dated'Mourzuk, 17th September 1822,* 
likewise the first part of Mr Macgillivray's Retnarks onjhe 
J^eeific Character* of Bird*. 

.Jyrii fi^The Secretary read on Extract from a Letter rela- 
^re to the aj^iearance of Pompdi, written by Lieutenant Boyd, 
It and communicated by Mr Amott ; also a Description 
a reversed Species of Fusus, by Dr Fleming. Mr Gre- 
ville then read Observations on tlu Formation f Lead-Spars.. 
oommuiucated by Mr Braid of Leadhills. And Mr Deuchar 
exhilntad and explmned some curious Experiments on Crystalli' 
SjE^km. 

.—The SecreUuy read a paper by. Dr Knox On 
{he Anatomy f the Beaver ; and Observations by Mr Don, 
on a new Natural Family of Plants, to be called Cobeacea. 
Dr Knox then read an Inquiry into tiu Original and Char- 
acteristic Differences of the Native Races inhabiting the extra- 
tropical part qf Southern Africa. Professor Jameson gave an 
account of a communication from Dr Bond, dated Vienna, in 
winch he controverts the late Observations of Professor Buck- 
l^nd of Oxford, in regard to the Secondary Formations of the 
Alps oi Switzerland, and also detailed his Observations on the 
Pyrenees, and South of Germany. 

{he Blade-billed Auk and lesser Guillemot, and Professor Jame- 
son described the specimens exhibited. Dr Knox read a paper 
On setme FeevAiarities qf the Structure of the New Holland Ca- 
satBory, A memoir on the Bigrumiacetc, by Mr Don, was read ; 
mid likewise first part of Mr Ellis's Accourd f Or Bus- 
dOtSs ObservaRonson the Natural History taed StK'^re of the 
A^uatie Salamander. Before the close of the Meetih^, Pro- 
tensbi Jkiheson gave an account of a series of Models, exhibited 
ft (he Mating, representing the different Indian Castes in Ben- 
gal; also oS |ome Cinerary Urns, lately dug up at Llean Bank, 
Stockbridge. Scane lemarkaUe Javanese Ibities, and a 
ijxlMiiplIt^ set of Murical Instruments from Nepaul, were likewise 

.#sihihite4* 
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Abt. XX IV — Proceedings of the Society ^Arts ^ Scai^mi. 

The Society for the promotion of the mechanical and UdeTiil 
arts in Scotland, was first announced in this Journal in Decern- 
lier 1819, as on the eve of being instituted, “ for rewarding 
inventirins of public utility*, atid for disseminating useful know- 
ledge among the industrious c lasses of society 

This institution has for some lime l)ecn regularly organised, 
and already consists of more than members. At a general 
meeting of the Sdciety, hold oti the 18th November Sir 

William Arbuthnot, Bart. Lord Provost, in the chair, the fol- 
lowing Committees were apfiointcd for carrying on the business 
of the Society. 


Committee on Accounts^ 

Sir William Arbuthnot, Bart. GiUxnt Innes, Esq« 

Henry Jardinc, Bsq. George Forbes, Esq. Treasurer, ex qffUio, 

Thomas Allan, Esq. 


Committee on Law* and JRegutatioru. 
Reverend Dr Macknigln. James Skene, Esq* 

Reverend Dr Bruntont 


ComintOei; on the Chemical Arte. 

Dr Hope. Dr Fyfc. 

Alexander Irving, Esq Thomas Sivright, Esq. 


Commi^ee on the Mechanical Arte. 


Professor Wallace. 
James Jardine, Esq. 
Robert Stevenson, £s^ 
Andreiv Waddell, Esq. 
Mr James Milne* 


Mr Whitelaw. 

Dr Brewster, Director, T 

John Robison, E.q. f 

T. G. Wright, Esq. 1 ^ J 




At this mating the following gentlemen, not resident Scot- . 
land, wer^^^ted honorary meml>er6 of the Society. 

Jaiif^Watt, Esq. SohOb Major Golby, F* R, 8h - 

Peter Ewart, Esqi Manchester. Edward Trounhton, Esq* P* B* R* 

John Rennie, Esq. P, R. 8. John .Barton, £^. London* ^ 

J, F* W. Hersehel, Esq. F, R. S. M. Reichenbacbi'Munifeh* 

Charles Babba^, Esq: F.B.& M* Prananhoffier, Munich*; « ^ 

Hcv. Dr BrinkVJ iHibllft, P. iUB. Proftsaor Christtan, 

' ' Arthur Atkina &iq* & ^ An^^Mndeit. M* LeOeyate I>u|i!|in, Paris, P« 

Davies Gilbert, Esq. M. P. F. R- 8, M* Bettanconrt, F^sbui^/ ' * * " 
— Murdoch, Esq. SOho., ,M. Schumacherii Gopenhag^f 

John Parey juh. Esq. C. E. M. Barzcl^s, St^khohn, P* B B* 

Jacob Perkins, Esq. London* M. Ermann, Berlin* 

• V - ^ - • ■ - - : , M .,1 I . n il. I 

^ • See Vob II. 198. . , 
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Vtth Dec, \%9ISL,^-^Mcchanu'al Arta,-^AX this uieeling the fol- 
Icming commutiicatbns were made to the Committee. 

1. A new method of raising die bulls of sunken vessels ; by 
Mr David JVI^sterton*, Glasgow. 

S. A model of a new method of applying the power of steam 
to impel boats ; by Mr R. Whytock, Edinburgh. 

8. A model of a new construction of wheels for carriages, called 
a Moveable Railway ; by Mr Heriot, Duddingstonu 

4. A new instrument called an Eidograpfa, for copying, re- 
ducing, and enlarging drawings ; by Professor Wallace.. 

5. A method of forming epicycloidal teeth on watch and clock 

wheels ; by Mr Lecount, R. N. 

6. A method of softening and dispersing the light of ground glass- 
, shades for lamps, so as to prevent any injury to the eyes 

*of those who use them ; by Dr Brewster, Edinburgh. 

7* A method of constructing large lenses for ligbt^houscs or foi 
^ burning glasses ; by Dr Brewster. 

8. An improved percussion lock ; by Mr Forrest, Jedburgli. 
9* A model of a new method of propelling boats ; by Dr Ran- 
ken of the Honourable East India Company's Service. 

10. An improved Saccharometer ; by Mr Peter Hill, optician, 

Edinburgh. 

11. An Apograph^ for copying, reducing, and enlarging draw- 
ings ; by Mr Andrew Smith of Mauchline, Ayrshire. 

18. A new universal standard wire-guage ; by John Robison, 
Esq. 

These different inventions were examined and reported upon 
by the two Committees, at meetings held on the Mst December 
18SS» on the 7th and on the 14th January ISSsNu ' 

17^ March.-— Ax a general meeting of the Society held this 
day, Alexander Irving, Esq. in the chair, the Secretary read a 
r^Kirt on the state and prospects of the Sodety. Various mo- 
d^of useful inventions were laid before this me^mg, berides 
those wluch were regularly submitted to the Sodefy. The fol- 
lowing were among the matt hnportaot 

1." A steam and ijaiUng vessd of an improved eonstruction ; by 
‘ Andrew Waddel, Esq. tlermitage Bill, Lath. ' 
jl« Steam-boat paddles ; by Mr John Mtlne, teadier of archi- 
tectural drawing. ^ 
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fi. A new Press for goods ; by Mr John Ruthven, Edinbuigh. 

4. An elevating screw quoin^ for pointing heavy guns ; .in- 

vented by Andrew Waddel, Esq. 

5. Model of* a Chinese mangle ; communicated by Andrew 

Waddel, Esq. 

6. A Chinese boat for shrimp-catching ; communicated by An- 

drew Waddel, Esq* 

7: A new mode of striking house-bells without wires or cranks ; 
proposed by the late Professor Robison, and executed by 
Mr James Milne. 

8. An apparatus for raising a block and tackle to be fastened to 

the window of a house on fire ; invented by Mr A. Melrose. 

9. Two new Achromatic telescopes, constructed by M. Frauen- 

hoffer of Munich. 

12ih ApriL^At a meeting of tlie Council held this day, a 
list of premiums was prepared for the year 1823-24. This list, 
containing twenty-two subjects, has been extensively circulated, 
and will be found at the end of this Journal. The. following 
are a few of the general subjects for premiums. 

In the Mechanical Department 

1. For the most important discovery in mechanics, during the 

season 1823-1824 — The Keith gold medal. 

2. For the best set of experiments on any branch of practical 

mechanics — The Keith silver medal. 

3. For the best set of experiments on the apparatus called 

Barker's Mill,^' the tube of the model not to be less than 
4 feet hi^ and 4 inches diameter— jfn honorary medali 

4. For tBe»m^it important communication of useful inventions 

from foreign countries, not yet known or adopt- 
c^in Britain— honorary medal. 

B. For the most important mechanical invention, apjilicable to 
agriculture or manufactures— honorary medal. 

6. For the most dbohomical mode of forming diagrams to illuik 

trate books of science, to be printed along with the text 
or separatdy— honorary medals ' 

7. For iMiy important improvement in the coustructiop of ba* , 

* laricc, or w 

Scotk^d^An bmorary medal 
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In the Chemical Department. 

8. Fot the most important discovery in the ehetaical arts, dtt> 
ring the season 1823-24i>-^n hmarmy medal. 

' 9. Fnr the Itest set of experiments on the treatment of forrign 
wines, with a view to produce early maturity and improved 
quality-o^n honorary medal. ' 

In the General Department. 

10. 'For the best and cheap^t apparatus for producing ml gas 
mi a scale sufficiently small for common dwelling-houws ; 
the account to specify the average quantity of gas pro- 
duced from a gallon of oil of a certain price->' Jn honorary 
medcA. 

n. For the best specimen of lithographic printing produced by 
printers resident in Scotland — A gold medal or 

O medal and i?10 in money. 

18. For the second best ditto — A medal qf£S, and £1 in money. 

13. For the third ditto — A medal ^ £S, and £5 in money. 


The papers of emnpetitors (accompanied with sealed letters, 
containing Uieir names and addresses) to be left with the Secro- 
taiy before the end of March 1824. 

A gmieral exhibition of new and useful invention will be 
made annually at the ^ncral meeting in May, when tiie prizes 
will be distributed. 


As the effects of this national institution must depend, to a 
certain extent, on tiie amount of the funds whicli shall be placed 
' at its disposal, wc trust that the members of the Society will use 


their best exertions to promote its objects. L « 


The prospectus of this Institution was laid the Asiatic 


Sdriety of Calcutta, on the 141h November 13 ^ 2 , by tbw, eminent 
and patriotic individual Major-General Hard wicke, who drew up 
an address recommending it to the patriotism of our countrymen 
in the Fast ; ahdl we have the satistiustion offti^g, that the fol- 
distinguiiffiied inffividuals stand at the head of the list of 
membm in Haigalr ' 

' The iWi|sb of HatUnfs Tiie HonooniSe Vf. B. BiQFlqr. 

' TWMSMMatww/iriliMiiqie. Mi}or.<}eiMHl HatdwIAe, 

' ’ ^hafliSMWiMe^. AdSm. itaiM OsMet, Eeq. 
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A8TRONOHT. 

■I 

\.(^<mHi^Eneke’re-Skc<mre(linNawSiwO* B'<i2«i'.<'rOntb« 
June 18Sd, EumW re^liscovmdjn Gemini d>e pe« 
nodical comet of Ewke, which ha$ exdted so ttfuch notice, and 
from which, it appears, that the revolution of Ais comet in 1^4 
^ays is put beyond a doubt This comet was observed in 1786^ 
1795, 1801, 1805, and 1818 ; and by a oompmison of all these 
observations, he calculated two sets of elements, whi^b repre- 
sented the dnervatioils mtbin two m'uiutesof a degree. In 
these elements, the revoludon for 1819 was 1303,452 days, and 
1304,452, and half the greater axis 0.3472191 and 0.84^4612. 
With these data, M. Encke computed ephemerides of die co^ 
met for 1^2. He announced that he had little hopeaof its 
bdng seen in Europe in 1822, aa befbre Juim it woidd bd 
tremely funt, and always near '‘the hodzem, and m die mondi 
of Jqne it would set at the aame dme widi the sun. He added, 
however, ** th<a in aouffi laHt^ 34*, Mia ofmety in the iegkming 
qf Jme, teouJd be elevated 24° above the horifsteli at suntef, and 
mndd Men be at bright at a iktr^the^fimrth iMgniktde.' <hnr 
readers cannot f«l torCmadi the ^i^huity of thethvutbstaaic^ 
that M. Eumkar, who aceom|)amed 9ur Tfaomaa Bdd^nle td 
New South ^imifLhnvei SteoWt^d 

June 18I^.^*Faea)Datta,'H|^4S'^4S* Soiith ladtodiim 
Sea Zaf^c^etfim JetiW, cah. L, tmd 
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131. 


OPXICS. 

8. Phdaphorescence end Strucfure of ^ Chora buJgarig 
and Ai«pjda.—Whik examuung the distribution of tiie aggr^ 
geted’groups of the carbonate of line which forms a great.por> 
tion of these plants, anti wiuch ne essoitial and integral parts 
of thrir constitution, thr Brewster found that tiie plMits were 
phosphorescent, when laid upon heated inm, so as to display their 
entire outhnea in the dark. Be ascertained that each group or 
MMOH ci the oatcneouB matter eemrisied oi ntinnte agg^reg^ed 
particles, which possesaed double reflncticai, au bad regular 
neutral and dqpcdarizing axes. They are hdd^j;^ stemof 
tile plant bya very ftm tfan^Muent membiane. It isi^!dpriring 
tint some of our most eminent botaitists thould hare been so 
mu^ nutied asKo auj^pose the oalcar^ons mattfr to be an acri- 
dental. ^kporit, finm the water in Vegetatfe 

msvneitoiOer.^ 

4k, jjifsuidiaile BoO^thenikr^lo. Aijg;uat JSld, tiie British 
army oeca^iaed a ipnge (>f mosanain ditirict, extending fhm 
ceaitelks to 8t Sebot^. Abont tins panod, |be forces untier 
MattiH^Soiilt were mnmMia.to get possqiwon^of the pass of 
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Maya, situated at the top of the Pyrenees, and one of the fear 
roads on the western ridge, by which cavalry or artillery cad etiv 
ter Spain. A division of British infantry were ordered to take 
possession oi* the pass, and iwiain there till 2 o’clock ; the day 
was very warm, and the sky clear and cloudless. About 3 o’clock,? 
the summits of the adjoining hills were enveloped in a doud of 
pitchy darkness^ leaving but an obscure light as it quickly pas- 
sed over our heads, and producing a peculfar noise among the 
rocks. As the troops began to descend the mountain, they were 
overtaken by a violent hail-shower, which lasted about twenty 
minutes, and created more alarm among its vjiodms than the ap« 
proacliing contest. Contrary to my expectations,, the stoi*in was 
unaccompanied with either thunder or lightning, while the stones 
increased from the she of a bean to that of a hen-egg. These 
were transparent masses of ice, round in form, and having on 
their surface icicles about the length and thickness of the prong 
of a common silver fork. From this circumstance, I am indu* 
ced to believe, that the hail had been twice as large in the high- 
er regions of the atmosphere, and before they reached the sur- 
face of the earth, as the stones themselves, and the spiculm or 
icicles on their surface, liad all the appearance of being partially 
melted down by heat Fortunately the troops had thdr backs to 
the storm, else many of them must have lost their eyes, an^ been 
otherwise maimed, from the weight of the stones, and the 
force with wliicb they fell. I have heard some of the men say,. 

their thin tin-kettles were dinged*{oT dimpled), by the shower 
and I am inclined to believe so, from tbe circumstaiice of my 
being rendei^ed jama for tlventy^four hours, by one of them fal- 
ling on The rattling of these stones on the canteens 

and kettiS^ of the men» and tireir gradually inerearing in sise 
for some time, rendered the scene truly alarming, even to those 
who had been iq the daily habit of exporing Uvea to the 
dangers of war. I am not aware ot the extent of this shower,, 
nor have I been able to a^rtain its injurious consequences,, 
from the French or lElIsque Journal;, but from the damage 
done to the orchards and^feriun at the h6<tdm of* the Pyrenees,. 
I should auppns^ it to have peeked a range of thifec miles, pro- 
ceeding frohi fibnees^es Sntd" the vall^y'pf Pastan. 

* ‘ 8. SttwAkT, Psq. 

k2 
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6. Severe Cold of last winter in HoUand. — We are informed 
by Professor Moll, that the severe cold which we recorded in 
our last Number, (vol. viii. p. 396. &c.), as observed at the Doune 
in Inverness-shire, took place also in Holland ; but it was not so 
intense, owing to the greater elevation of the Doune above the sea. 
At Utrecht, tlie thermometer descended so low as ~ll% which 
was lower than had ever before been observed. We ej^pect to 
be able to lay before*oiir readers in next Number, a full account 
of this remarkable condition of the temperature in Holland. ^ 

6. Variations in the Bulbs of Thermometers, — We are in- 
formed by an eminent correspondent Professor Moll, that there 
is considerable reason to doubt the facts observed by Flauguer- 
gues and Bellani, as given in our last Number, (vol. viii. p. 397.) 
Professor Moll has examined several very old Thermometers, 
made by Prius, an apprentice of Fahrenheit, which are consider- 
ed the best of the old ones, and compared them with new ones 
of great accurracy made by Dollond and Newman ; but he could 
discover no material difference. 

7. Meteoric Stone of Epiiud,-^lL\\\s meteorite, mentioned 
in our last Number, has been analysed by Vauquclin. It was 
covered with a fused black coating. Within this it had a grey 
colour, and exhibited many metallic points. When ground, a 
great number of particles of metallic iron were separated. A 
quantity of 4 grammes or 61.8 grains gave, 


Silica, 


1,40 

Oxide of Iron, 


2.^1 

Sulphur, • 



Oxide of Chrome, • 


0.0l| 

Oxide of Nickel, 


0.02 

piesia, • 


0.17 

Lime and Potash, "" - 


0,60 



4.70 


4nn Chim- xxi. 

ELECTKlCr^Y. 

8,/^miml EleckicHi^.-*^Mr published Ae fojU 

lowj^gl method gf i^ec^aying the electeical shock from a. cat. 
Place the left hand under the throat, with the middle fipger, 
and the thumb slightly presidng the bones of the aqimals shoidder. 
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then gently passing the right hand along the back, sensible electri- 
cal shocks will be felt in the left-hand. — Phil. Mag. (vol. x. p. 46)- 

MECHANICS, 

9. Mr Babbage's Calculating Engine . — It gives us great 
pleasure to be able to state, that tliere is every probability ot Mr 
Babbage being enabled, by pecuniary aid 1‘roin Parliament, to 
cdnstruct his machinery for calculating and printing mathemati- 
cal^ tables. A Committee of the most distinguished Members of 
the Royal Society ol‘ London, have transmitted the following, 
report (dated May 1. 1823), to the Lords Commissioners of his 
•Majesty’s Treasury, and we earnestly hope, that no narrow 
views of economy will disappiint the just expectations of the 
scientific world : 

That it appears to the Committee, that Mr Babbage has 
displayed great talents and ingenuity, in the construction of his 
machine for computation, which the Committee think fully ade- 
quate to the attainment of the objects proposed by the inventor ; 
and that they consider Mr Babbage as highly deserving of public 
encouragement in the prosecution of his arduous undertaking.” 

10. Tenacity of Iron-zcire not altered by Heat . — A set of ex- 
periments have been made by Colonel Uufour at Geneva, for 
the purpose of ascertaining if the tenacity of iron-wire was al- 
tered by difterent degrees of temperature, between several dcs- 
grccs below the freezing point, and the heat of boiling water. 
The wire which he used was 0.85 of a millimetre in diameter, 
or No. 4. of commerce, the absolute force of which >vas between 
46 and 48^ kitogrammes. Having made it pass through a 
frigoriflc mixture of— - 225 ® centigrade, he found that it broke, 
where it was not cold*, with 47 kilogrammes in two experiments, 
and with 46 in another. He then made the same experiment 
in a temperature of 92f® cent. The wire broke in the first^ex^ 
periment beyond the heated part, with 46 J kilogrammes ; and in 
the 2d experiment within the heated part with 46i kilogrammes. 
He nex^ heated one part of the wife to 925® cent., and cooled 
another with the frigorific mixture. The wire now broke between 
the heat^ and cooled part with 45*5 kilogrammes. Hence it fol- 
lows that the tenacity is not affected within these limits of tern* 
perature . — BUh Univers. Mars 1823, p. 280. 
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11. CHEMISTRY. 

' • 'i. 

*11^ CondcnBaiion of* Gases into Liquids.-^Mr Faraday has 
announced the important discovery, that various gases may be 
condensed into liquids. He succeeded iirst with cJihrinej by 
the following method : A portion of the solid and dried hydrate 
was hermetically sealed in a small bent tube of glass. It was 
then beati^ to about lOO'^ of Fahrenheit, and a yellow vapour 
was formed, which condensed into a deep yellow liquid, heavier 
than water (specific gravity about 1.8). By relieving the pres- 
sure, by breaking the tube, the condensed chlorine instantly as- 
sumed its gaseous form. By condenring^perfectly dry chlorine 
into k tube by a syringe, a portion of it becomes liquid tinder 
'4 or S atmospheres. Mr Faraday next put some muriate of 
ammxmia and sulphuric acid into the opposite ends of a bent 
glass^tube, and sealing it hermetically, and allowing the acid to 
run upon the salt, muriatic acid vras generated under such a 
pressure, that it assumed the liquid form. It has an orange 
colour, and is lighter than sulphuric acid, and whenever the 
pressure is removed, it assumes the gaseous form. By pursuing 
this method, sulphuretted hydrogen^ sulphuric acid^ carbonic 
acid, cyanogen, euchhrine, and nitrous oxide, have been con- 
verted into' limpid fluids. Quart. Journ, xv. 74. 163. 

1^. Hydrate of Chlorine . — In order to obtain good crystals 
of hydrate of chlorine, Mr Faraday introduces into a dean bottle 
ctf the gas a little water, but not so much as to convert the 
whole into hydrate: The bottle is then placed for few days 
in a temperature at or below freezing, and the hydrate is pro- 
.duced in a crust, or in dendritical crystals, whi^b, yA\en left to 
themselves fbr a few days, sublime, like camphor, from one part 
of the bottle to another, and form briliialit, and coii^)tratively 
targe crystals, of a bright yellow colour,' and which seem to be 
acu\e flattened octdiedrons, with the three axes of difiPerent di- 
mensions. Their spedfic gravity seemed to exceed l.SL Mr 
JE^Iraday found that these crystals cemsisted of . 

Cliteriiw^ ' ' - ' t6.3 

Water, - tSS 

a result which is the meati of several experiments;^^ Qiiati. 
Journ. XV. 72. 



Chen^ttry. 199 

' 13. M^mvm density qf Water,-— Oar readers ore already 
acquainted with the veiy ingenious method by which Dr Hope 
determined -the maximum density of water -to be betw^ 
and 40" of Fahrenhdt. (See Edin. TransaoHons, 'voi;' v. 
p. 879.). Professor Mdl of Utrecht has been vwy'recttrffy'oc- 
cupied with the same inquiry, in which he employed the very 
same method' as Dr The result of his observations is, 

that the point of maximum denaty lies between 39" and 40", 
'which ‘shews tfae great accuracy of Dr Hope's determination. 
Letter from Phfessor Mcdl, 

14. On the Effect of Heat and Pressure on certain Fluids.— 

* From a number of curious experiments on this subject by 
M. le Baron Cagnard de la Tour, he draws the following con- 
clusioas : 1. That akohd, naphtha^ and sulphuric ether, sub- 
mitted to heat and pressure, are converted into vapour in a 
space a little more than double that of each liquicl. S. That an 
increase of pressure, occasioned by the presence of air, present- 
ed no obstacle to the evaporation of the liquid in the same 
space, but only rendered its dilatation more regular. 3. That 
water, though susceptible of being reduced into very compres- 
sed vapour, has not yet been submitted to perfect experiments, 
on account of the imperfect closing of the digester at high 
temperatu^, and also on account of its action on tubes of gltiss. 
Baron de la Tour afterwards found, that when ettier was con- 
verted into vapour, in a space less than twice its original volume, 
which happened at a tmuperature of 820" of Fahrenheit, it ex- 
erted.a pressure of between 37 and 38 atmospheres. When 
(dcohol was re.^uced into vapour in a Space rather less than 
thrice its original volume, which happened at a temperature of 
405", it exerted a pressure of 119 atmospheres. Our muthor 
also determined, that at a temperature near that of melting zinc 
(about 700" of Fahrenheit) water may be converted into vapour 
in a space nearly fmr times that of its original volume. 

15. Mr Ph^p£ Jnatysir ^Uranite.—Acaif6itnglo M. Ber- 
zelius, uraiute is a compound oxide of uranium widi lime and 
“ 'water, or a true salt with a base of lime, in which the Oxide 
as ap -acid.'' . Mr Plullips has, however, found it to 
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be a true phosphate. A specimen from Cornwall gives 

Silica, - or neglecting Silica, Phosphate of Uranittm, 73*t 

Phosphoric Acid, )6.0 Phosphate of Copper, 18.3' 

Oxide of Uranium, 60.0 ^ Water, . - 14.5 

Oxide of Copper, 9.0 

Water, - 14.5 Ann, Phil, v. 59. 

16. Arwlym qf* Inverleithen Waters, — The analysis oflnver- 
leithen waters, as made by Dr Fyfe, gives : 

Carbonate of Magnesia, - 10.83 Groins. 

Muriate of Lime, .. - 19.08 , 

Muriate of Soda , - 31.39 

This is the produce of <an English pint (wine measure), of the 
strongest spring. There is anotlier w^hich gives : 

Carbonate of Magnesia. - 5.3 Grains* 

Muriate of Lime. - - 9.5 

Muriate of Soda, > • - 81.8 

III. NATURAL HISTORir. 

MINEliALOGY. 

17. Ripel and Pristanomky\s Works, — Ripel, an intelligent 
mineralogist^ is preparing a great work on the structure of the 
Alps, to be accompanied with numerous sections and maps. 
High expectations are formed of Pristanowsky’s work on Tus- 
cany, about to appear ; as he, in opposition to all the French, 
and most of the German geologists, advocates the Neptunian 
view of their formation. The same active observer has lately 
published an interesting tract, in which he shews, that, in the 
newer rocks, along both sides of the Appennin^: range, there 
are ‘extensive sulphur beds ; that these are more consSlerable on 
the south than on the north side, and that probably the fuel of 
Italian volcanoes is sulphur« 

18. Geognosy of Brazil, — Prom the account of Eschwege, it 
appears that this country is composed of rodks of the primitive, 
tran^tion^ secondary and alluvial classes. The primitive rocks 
he divides into two classes under the first, he include^ granite, 
syenite, trap, gneiss, mica-slate and limestone ; under the se- 
condf clay*^ate, qpartz-rock and quartzy mica-slatc, chlorite-* 
slate, talc*slate, potstone, and slaty quartzose micaceous iron- 
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ore. No gold occurs in the first set of primitive rocks, and, with 
the exception of a great deposit of magnetic i ron-ore in tlieproviflce 
of Saint Paul, no other metalliferous minerals. A Iwd of 
quartz, with gold, oct^urs in the quartz-rock and quartzy mica- 
slate. This bed, which varies from an inch to six feet in thick- 
ness, is composed of quartz and. schorl. Veins of quartz with 
gold also traverse this rock; and these, K^sidcs the gold, cou- 
iron-pyrites, arsenical p)’rites, and antimony. Some veins 
contain only kyanitc. 'ri)c slaty ejuartzose micaceous iron-tne 
conitains gold, iron-pyrites, actynolite and kyanite ; also beds of 
quartz with gold ; beds of in.ignetic Irou-ore, and of iron-glance ; 
and {Jso beds of brown iron-ore, el ilorh e-slate and talc-slate, 
'rhe beautiful yellow Ilrazillan tupaz< s, also beryl ? occur in 
nests and small veins enveloped in litimnjarge, in llie chlorite 
and talc-slates vSul)ordinate to the clay-slate ; also the rare cuclasc, 
and frccpiently large and Ix^aiitiful crystals of iron-glance, with 
crystallized talc, rock-clrystals with adhering topazes, topaz-crys- 
tals with included rock-crystals, and kyanite, encrease the inte- 
rest of these repositories. Boautiftil red-lead spar or chromate 
of lead occurs in the jwtslone, and beds of iron-gUnce, upwards 
of 1000 feet thick, occur in some places. , The transition rocks 
are clay-slate, common flinty slate, greywacke, greywacke-slate, 
and compact limestone. The sandstone named Quadersand- 
steiny often highly impregnated with iron, seetns to be a predo- 
minating secondary rock. Ilematitic brown iron-ore abounds in 
it, and it contains beautiful Wavellite. The Jura limestone, 
which occurs In abundance, contains fossil fishes, flint, cchi- 
nites, and also rcr.jks of the salt formation. The alluvial rocks in 
Brazil are of two descriptions: one kind occurs principally oh 
ridges of ^untains and upon their sides, the other in the bot- 
toms of valleys; The alluvium of the first kind, named in the 
country Taparihmtangay is compo^d of fragments of iron-mica 
and magnetic iron-stone, connected together by means of red or 
brown iron-ochre. It is ofteii Very rich in gold, contains beds of 
brown iron-ore, and large nests of Wax^UUe, The alluvial sub- 
stances of the second kind occur principally in valleys, and are of 
two principal varieties, the one, which is compact, is a congh- 
merdie of pieces ,of quartz cemented together by means of 
brown and red iron-ore, arid which sometimes contains gold, and 
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dso diamonds; the other composed of sand, gravel and clay, 
and known under the name CaseaOiOy often affords much gold, 
and many diamonds. % 

19- Matrix of the Bra;zilian JD{amond.~In Mr Heuland's 
splendid collection, there is a Brazilian diamond imbedded 
in brown iron-ore; another, also in brown iron-om, in the 
possession of M* Schucb, Librarian to the Crown Princess of 
Portugal; and Eschwege has in his own cabinet a mass pf browa 
iron-ore, in which there is a diamond in a drusy cavity of a 
green mineral, conjectured to be arseniate of iron. From these 
facts he infers, that the matrix, or original repository, of the 
diamond of Brazil, is brown iron-ore, which occurs in beds of 
slaty quartzose micaceous iron-ore, or in beds composed of iron- 
glance and magnetic iron-ore, named by him Itabvrite^ both of 
which are subordinate to what he considers as primidve clay-slate. 

30. Human Fossil Count Razoumaski has lately 

found, Ussociated with remains of elephants, skulls and other 
bones of a race of people, conjectured to be very different from 
those that now people the globe. They seem to have buried 
their dead in hillocks, and all the skulls examined had a most 
remarkably elongated form. Schlottheim, we understand, will 
publish an account of these remains. 

IV. GENERAL SCIENCE. 

31. Memoirs gjf the Wemierim Natural History Society . — 

The second part of the fourth volume of the Memoirs^ of the 
Wernerian Society is just published. .The following are the 
titles of tlie papers contained in it i-p— Sk^h of the<jGrk)gnosy of 
part of .the Coast oS Northumberland, by.W. C. Trevelyan, 
Esq. — On the Fosril Remains of Quadrupeds, &c. discovered in 
the Cavern at Eirkdale, in Yorkshire, by the Rev. George 
Young, Whiiby.-^List.of Birds observed in the Zetland I^slands, 
hy .L- Edmondstone, illustration of .the Natural Fa- 

mily of Melastomac^.by Mr David l)on.*^Exammation by 
Ch^k^aI<.Re^-^nts of, a Liquid from the Crater of Vulcano> 
by Mr ^c^n Murray.^^Nptice of Marine D^positesimthef margin 
of l 4 Qch Lennorid, by Mr J.,AdaipaQn.~Peslaapt]^^ of the 
ijSscjulpait Fungi of . Qreat . Britaiib by R. E^.GreviUe) Esq«~ 
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Notice relative to the Habits of the Hjraena of Southern Africa, 
by Dr R. Knox .f--- A n Account of Three large Loadstones, by 
Mr John Deuchar. — Rccollectio^is of a Journey from Kap,dy 
to Caltura, by the way of Adam’s Peak, by Simon Sawers, Esq, 
and Mr Henry Marshall, Surgeon. — Some Observations oi;i the 
Falco chrysactos and F. fulvus of Authors, proving the identity 
of the two supposed specie^, by P. J. Selby, Esq.— Remarks 
on the different Opinions entertained regarding the specific Dis- 
tinction; or Identity, of the Ring-tailcd and Golden Eagles, J)y 
James Wilson, Esq. — On the Natural f^xpedients resorted to 
by Mark Yarwood, a Cheshire Boy, to supply the want which 
Jie has sustained from Birth, of his Fore-Arms and Hands, by 
Dr Hibbert. — Notice in regard to the Temperature of Mines, 
by Mathew Miller, Esq. — Remarks on some of tlie American 
Animals of the Genus Fclis, particularly on the Jaguar, by Dr 
Traill. — Observations on some Species of the Genus Mergus, 
by James Wilson, Esq,.— Observations on the Sertularia Cus- 
cula of Ellis, by the Rev. Dr Fleming.— Remarks on theGuaii- 
aco of South America, by Dr Traill.— On a Reversed Spe- 
cies of Fusus, by Dr Fleming. — Notice of a Specimen of the 
Larus ebumeus, shot in Zetland ; and further remarks on the 
Iceland Gull, by L. Edmondston, Esq. — Observations on the 
formation of the various Lead-Spars, by Mr James Bihid, Sur- 
geon. — Description of a New Species of Larus, by Dr Traill.— 
Remarks on the Specific Characters of Birds, by Mr W. Mac- 
gilllvray. — Notes on the Geognosy of the Crif-Fell, Kirkbcan, 
and the Needle’s Eye in Galloway, by Professor Jameson. — 
Observations oif the Anatomy of the Beaver, considered as an 
Aquatic Animal, by Dr Knox^— Speculations in regard to the 
Formation of Opal, Wood-stone, and Diamond, by Professor 
Jameson. — Map of Mackenrie’s River, by Mr W. F. Wenzel. 
— ^Observations on some Species of the Genus Vermiculum of 
Montagu, by Dr Fleming.— Notes in regard to Marine Shells 
found in the Line of the Ardrossan Canal, by Captain Laskey. 

22. General DireclUm of Lightnhig.^HaiUChart. — Itix^sults 
froin a series of observations made in Germany, and communi- 
cated to Kefferstein^ that die general direction of lightning is 
from East t'd We^t, comparatively seldom from North to South. 
It appears from another Wries of observations in Germany, that 
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most of the lightding rises in the west and extends towardu 
the east Numerous observations liave been made on the ef- 
fects of lightning on trees of different kinds. Experienced 
foresters, .tell us that the oak is often struck/ but the beech 
even in those cases where the trees arc intennixed. 
The Natural History Society of Halle proposes to publish 
a hailjcliart of Germany, witli the view of shewing ^its ex- 
tent, position, and magnitude during a series of years. It*k 
aJj^ proposed to publish a series of maps representing the direc- 
tion lightning takes 4n different parts of the world, particu- 
larly in Europe. 

Typlwn of Chinese AVa.— It is alleged by Tilesius, who 
accompanied Krusenstern, that the cause of the typhon of the 
Chinese 'sea is to be sought for in the bowels of the earth, and 
depends on agitations at the bottom of the sea. 

24. Carlsbad *S]prh^^.~Bcrzelius finds in the water of the 
hot springs of Carlsbad, besides the substances mentioned by 
Klaproth, qflime<^ plursphate of lime ^ carbonate (jf Sir on- 
iian^ and oxide of manganese, 

26. ArsheratteUer orn VetenskapernaSj Frdinsteg,^ &c.— An an- 
nual Re^rt of the progress of the Sciences for the year 1821, 
under this title, has been published by the Royal Academy of 
Sciences of Stockholm. It contains, 1. Short History of the So- 
ciety, by its President, F. Wirsen. 2. HisU>ry of the progress 
of discovery in Chemistry and Natural History, by Rerzelius, 
of which we have received a translation. 3. Crotistrand on 
Astronomy. 4. Dalman on Zoology. 6. Wiekstrqm on Bo- 
tany. • 

26. TkUskr^Jur NaturvUknskahrmy 1822.— This periodi- 
cal wojrk is conducted by Professors Oersted, Hornemann, and 
Reinhardt, in conjunction with Dr Bresdorff. Six numbers 
appear annually. The first heft or number contains, 1. View 
of the progress of Chemistry, during the present century, by 
Professes Oerstedt. 2. Professdr ScJiow on the Snow line. 

3. Bre^^dorTs Geognostical Observations, made during a jour, 
ney iii Jutland ; « this refers particularly to the chalk formation. 

4. Sdiow on the unexpeded appearance of different plants, 
luad on equivoca generation. 6. Bredadorff on Torfmoorkohle. 
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6. ZeWs analysis of the Coal found in Iceland. 7. Letter from 
Probst Deinboll in Finmark, in regard to botany and physics/ 

27. Euler's Letters to a German Princess cm various subjects 
of Physics and Philosophy.’^A new edition of this work, which 
has been long out of )}rint, is on the eve of being published in 
two volumies 12mo. Independently of the great popularity of 
this production of the celebrated liConhard Euler, which has 
gtme through many editions in different parts of Europe, it pos- 
sesses a particular Interest at the present time, in consequeil^ 
of its containing a ]^)pular view of the dcxjtrinc, that liglit con- 
sists in the undulations of an ethereal medium, which is now ge- 
herally adopted, in consequence of recent discoveries in optics. 
In this edition, which is edited by Dr Brewster, a j)opular life 
of the author, and various notes, have been added. The trans- 
lation has undergone very essential improvements, and the plates 
have been re-engraved, and imicli improved. 

28. Method of preserving Preparations. — Mr W. C<x)ke 
of London, has I'ound, that all preparations of animal bodies 
may be preserved by a solution of muriate of soda or common 
salt. lie finds that if* used a littb below saturation^ it will pre- 
serve animal substances for an indefinite period, at all the tempe- 
raturcs of our atmosphere. — Trans, of the Society of Arts, 
vol, xxxvii, p. 43. 

29* Asiatic Society of Great Britain and Ireland. — This 
very important institution, which was organised on the ISih 
March last, owes its origin to the activity and zeal of Henry 
Thomas Colebrooke, Esep As this distinguished individual has 
been nomtngitcd Director of the institution, we look forward with 
the highest pleasure to the publication of its Transii||tions. The 
following the office-bearers : 

pREBiDXNT, The Right Honourable Chariea Williams WJrnn. 

Director, Henry Thomas Colebrooke, Esq. F. R.S. liOnd. Sa Edin. 

Vicb-Presidemts, Sir George Thomas Staunton, Ban.; Sir John Mai*, 
com, 'G. C. ; Sir Alexander Johnston, (tnight ; Colonel Mark 
Wilks. 

TBaABVRSR, James Atexandhr, Esq. 

Secrstart, George Henry Noelidcn,'LL. D. 

30j Vekam (flBarref^ Islands.-i>^T\ns volcano was visited by 
Captain Webster of the; Juliana in March last. Having enteted 
a snialkbay, with the view of landing, they were, at the distance 
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of 100 yards from the shore, by hot pufis of mnd, and, 

upoa dipping tfadlr' lingers into the water, they were sutpiised 
to find it as hot almost as if it had been boiling. The stones 
cmtiborO^ and the rocks exposed to the ebbing of the tide, were 
smoh^g' and hissing, and the water bubbling all round them. 
The .cone appeared from lienee about one^fourth of a mile dis- 
tant. Having landed in a cove, they ascended a precipice, 
holding by the grass that grew out of the ashes, and having 
rdiched the top, after no slight danger, they found a small tree, 
under .the shade of which they had a full view of the volcano. 
Its haght is about liay^ a mile. The diameter of the base is 
supposed to be about 300 yard^, and about 30 at the top, the 
whole of the space seeming to be occupied with the mouth. It 
discharged continually a thin white smoke. The cone stands 
in the centre of an amphitheatre of* hills, which nearly close 
around it. In order to examine the crater, Captain W. ascend- 
ed thirty or forty yards, sinking ankle deep in ashes at each 
step, but he found it impossible to reach the mouth. A full 
account of the Volcano will proltably appear in the 15th volume 
of the Asiatic Researches. 

31. Population of, the Principal Cities The 

following is an approximate estimate of the principal cities of 


Hindostan ; 

Benares, 600,000 

Moorshedabad, 

150,000 

Bareilly, 

60,000 

Calcutta, 

£00,000 

Pound, ’ - ' 

120,000 

Buxdwaii, 

54,000 

Surat, 

450,000 

Nagpoor, 

100,000 

Bangalore, 

50,000 

Madras, 

300,000 

Baroda, 

100,000 

Cbupra, 

43,000 

Lucknow, 

200,000 

.Ahmedabad, 

100,000 

Seringa^fun, 

40,000 

Hydrabad, 

200,000 

Cashmere, 

100,000 

Broath, 

33,000 

Dacca, 

180,000 

Fumickabad, 

70,000 

Mangalore, 

Palham^ur, 

30,000 

Bombay, 

170,000 

Mirzapore, ‘ 

69,000 

30,000 

Delhi, 

150,000 

Agn, 

60,000 




The total population of Hindostan is estimated at 134,000,000, 
and 1,280,000 squai'e ’miies.-«-^Sie Jourrud^ May 1823, 

vol. XV. p. 448, 444. . 

32. Adas of the ^Russkm new atlas of the 

Empire of Rusrio, the Kingdom of Poland, and the Grand 
Duchy of Pinland, Is now finished. 'I'his work, completed un- 
der the dii^ion of Colonel Pladbchef, is magnificently en- 
graved, and consists of seventy pla0is,'{n large felio.— *See Jour- 
naides ' 
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83. Population of the Untied SUUes.—-’tiut following Tabje 
shews the population of the United States of North America in 


the year imo : . 





Population 

Square 

Persons In a 

States. 

in 1820. 

Miles. 

square mile. 

Maine, 

298,335 

32,628 

7.01 

New Hampshire, 

244,161 

9,491 

22.60 

Massachusetts, 

523,287 

6,290 

75.53 

V ' Khode Islana, 

83,059 

1.980 

4&60 

Connectkut, 

275,248 

4,674 

56.04^ 

Vermont, 

235,764 

10,237 

21.29 

New-Yotk, 

1.372,812 

46,089 

20.81 

New Jers^, •• 

277,575 

8,520 

29.51 

• Pennsylvania, 

1,049,458 

46,800 

17.31 

Delaware, 

72,749 

2,120 

34.28 

Maryland, 

407,350 

14,000 

27.18 

Virginia, 

1,065,366 

70,000 

ia92 

North Carolina, 

« « 638,829 

48,000 

11.57 

South Carolina, 

502,741 

24,080 

17.24 

Georgia, 

340,989 

62,000 

4,07 

Alabama, 

127,901 

46,000 

0.72 

Missisippt, 

75,440 

49,500 

0.98 

Louisiana, 

153,407 

48,220 

1.80 ) 

Tennessee, 

422,613 

40,000 

6.54 

Kentucky, 

564,317 

39,000 

10.42 

Ohio, 

.• 581,434 

40,000 

5.77 

Indiana, 

147,178 

34,000 

1.99 

Illinois, 

55,211 

96,122 

a62 

Missouii, • 

- • 66,586 

449,334 

an 

Michigan Territory, 

8,896 

164,000 

0.07 

Arkansas Territory, 

14,246 

76,961 , 

0.13 

Territory of Columbia, 

* 180,114 

240,230 


Columbia, district of the Seat of i 



Govemh 9nt, 

1 33,039 

100,000 


Floridas, ' • 

4,000 

39,000 


' Tma, 9,637,999 

1»637.424 


This population is composed of 





Totaju 



. S,994,(W3i 


WsiTSf, 

\ Foiule^ 5,866,697 f »>8«1,710 



rMalsi, 112,770) 


PiMoxa or CoiiOVBi 

iFcmidM, 129,5911 *88,161 



rltfalM,’ . - 788,028) 


Saavii, 

• <!» 

{f^uIc^ 790,100 }*»®*»**® 




,9»637»999 

V 


84 PepulaAanqf Borne in 1831 amd* 181^.— The popala. 
ti(« qf Rome in the spring ef 1831» vaunted to 18S)l71 souk. 
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and at the baine season in it amounted to 136,085, being 
an increase of 914 perwiib 

Art« XXVI . — List nf Patents granted in 'Scotland from dth 

ilfafrA to 3r/ Jime 18^. 

7 . To William Paimeb of Lothbury, in the city of Lon- 
don, paper-hanger, for an invention of certain “ improvOmeixts 
in^madiincry, for tire purpose of printing or staining paper for 
paper-hangings.'” Sealed at Edinburgh 4th April 18^3. 

8. To Robert Winter, of Feii Court, London, Esq. for 
an invention of an improveAj^thodof conducting the process 
of distillation.*' Sealed at Ediwurgh 28th April 1825. 

9. To Samui'l IIaix of Basford, county of Nottingham, cot- 
ton-spinner, for an invention of “ a certain method of improving 
lace, net, muslin, calicc^and any otlierdescription of manufactured 
goods, whose fabric is composed of liolcs or interstices ; and also 
thread or yarn, as usually mamifactured, of any kind, whether 
the said manufactured goods, or the said thread or yarn, bo fa- 
bricated from flax, cotton, silk, worsted, or any other substance 
or ipixture of substance^ whatsoever.*” Sealed at Kdinbui'gh 
7th May 1823. 

10. To WiT.LiAM Mit( hell, jeweller in Glasgow, for an in- 
vention of a process, whereby gold and silver plate, and any 
other plate foiincd of ductile metals nuiy be manufactured in a 
more perfect and expeditious manner, than by any process wbicli 
has hitherto been employed in such manufacture." Sealed at 
Edinburgh 12th May 1823* 

11. To Joseph Woollams, of the city of WelLs^ county of 
Somerset, land-agent, for an invention of certain imjMrovements 
in wheeled carriages of various descriptions, to counteract the 
falling, and facilitate the labour, pf animals attached to them, 
and to render j^rsons and property in and near them mor^ sc- 
ciire from uyury," Sealed at Edinburgh 8d June 1823. 

12 . ^0 CHAittxa Mackintosh^ Esq. of Croasbasket, county of 

Landllf, for ah* invehtion of a ^oS mamH^ture^ where- 

^ by teftuKp of hemp, flax, wool, eotton and silk, WPhlso 
leather, paper, ^ar4 other sublrtani^.jQaay^W^ 
vious to water and air." ^ Seala^^^ ^ 

P. Nut,!., Printer. 
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Art. l.'^Biographical Notke ^ M. Le ChtoaUxer J>%iMisaMt 
Perpetual Secretary for ^ MathemaUcal Sdences in the 
Inatitute of France^ Member of the Board of Long^de^ 
Professor oS. Astronomy in the Ctdl^e of Fnibce, Officer of 
the Legion of Honour, and one of the Honorary Memb^ of 
the Boyal-Society of Edinburg, &c. &c. *. 


IME* Dslambrx, one of the most learned and active asttono* 
mers of the last century, was bom at Amiens on the 19th Sep- 
tember 1749. At the Gynmatnum that town, he aequir^ 
his knowledge of the Latin and Greek languages, and had the 
honour of bmg a pupil of the celebrated French poet the Abbd 
Helille. When Delambte was pursuing his studies at hht na> 
uve place, the expuhdon of the Jesuits lEhnn France left vacant 
sevend of the proftjsscnrslups in the College, and these vacancies 
were fijlgd by Professors sent ftom Paris. . Among these was 
die Abb^^Mdl^s B^ieater of Syntax in die CoU^ of Beau* 
vais, whe^ had •. already attmnpt^ to translate the Georgica 
of VirgO. The citizens of Amiens, who were attached to the 
interests of the Jesuits, refused to admit the new ProfesBcns in* 
^ th4ir sowty» end Hdille w^ thus ^ to associate only with 
^ , lender dH^-aroumstanoto, be stem, disfinguidied 

DsIliMbi^ and a ^t^didiip thus emunenced bstteeen die mas- 


tqr ow lls^ eSritotti^Ma PfmaCt 'MettSf 
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BiaPiil^ 

of 
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tet and his {>a|iU».ifhicb was afterwards r^wed io Patiti, «nd, 
sdhich tan^mdra dn^^with the life of the jpoet , J 

Ib the year in the thirty*tbird of bVag^, M. Dyambre 
becaw aeqiuonted with the celdimtted Pmuih astnaunner l«a> 
landb) who observing his aptitude for the study of aattt»tioii)y» 
advi^ him to devote his attention to that sdei^ t&dqenc^ 
by tlds satrio^ he became' the ]^pil of Lalaod^ w)^ afterwards 
used to say that Debtmtne wis his best work. 

Ope of the ftnt 'papdrs published by Ddambre waft his at^ 
eoUpt of the oecnltation of Venus tm the ISth April whidh 

appeared. Sd volunm the lit^oa At^'^etrogga^ianai 
and in thesanw year he coett^^ted to the Manoirsof the Aca- 
deuty ef Berlm a dissett&tion dk the ^l^nents of the Solar Or* 
lntf—4 subject which he aftetwat||a pursued with such disdn* 
gidsbed success. The greatei; numbar of our author‘*s papers, 
however, •werd' pul^shed in the Comausanee de» Terns s and 
ftom IVSS* to 1817, idiDsost every volidne was enriihed with a 
valuable memoir ftom his pen. 

ThetBscoveiyof theOecH^gjum^SidusbyOr Berscfaelin 1781, 
diieeted the attentitm of astronomers to<toe detemnnation of its 
orlnt fo this new field, Oelamtoe obtained great disdnctimi. 
He conatmeted the most accurate tables of toe B^oa of toe 
ne^sr phm^ ; and in 1790, toe prize gh^en by the Brench Acar 
dmny was' awarded to ham for these labours. In 179 S, he ob- 
tamedranodMCr prize fbr hie Tables of , toe Satellites tif Jupiter ; 
and he abrm afterwarda inesepted to toe same learned body hb 
TeUaeof the Hbtioasof J{t|iW madiSatut^ Zn ctms^uence 
of tosee ’ralpalde brnttzhutoms in toe saeae^bf astraneiny, he was 
unazfitnously diesen a UMpnbei of the Acad<S)i^ of Srienoes in 
1791h In toe aeBie< yessr, he waa tq^pointcci, aloag;^wito Me?^ 
chain, to measure an are of the mariito between Ihutliih ai]|4 
BhcyQiwaa t^ieratom whito# toav^ often kdenrupted by tlw.^ 
eventar^ toe l^olhtom, wat^toiished m toe most successti^* 
attimerhl !t7^> »4n smcbhnt o| tob |^un^est|fc|hfhaaft 
t a rw s u ds pphitoad in hb Jfttoodfs J«ai|ytigum pout^M^Oept 
mi mfi on. tPm one yolq|hb»^hte» IDI^imdhi" 

lb Jftnh tot djmtoib 

JBwm 1^^ Works 
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tate ; and accoildibgly that learnad body detreed to him JiO <1810 
(me of the de(»n&Q {H^zee which had been insdtuted by 8!ona< 
parte. But as the BmperoF refused todeKver the pnzes * whi^ 
he had Umself established, Delambre obtained only die honoilF 
of its adjudication. 

Previous to tins measiuement, the French acadenucians had 
jaot distinguisfed th^selves in the practical parts of astKmoqiy. 
Among the inenibas of the Academy which were sent to mea- 
sure^ an an^of the meridian in lApland, the AbbiS Outhior is 
said to have been the only one of tliem who understood the me^ 
thod of taking correspondEhg altitudes sritii the qimdrant which 
was then used. The randts of ihe ''measurement were ‘such as 
might hare been expected, und^ such circumstances Kven 
Lagrange, whom Bonaparte used to call le Racine dt la Gco~ 
metncy was so Uttlc ao<]uainted with the practical part Of astro- 
nomy, 'that he lequest^ ^alaride to exphnn to him the use of 
the Zenith Seettnr and the Mural <QuadraBt -f*. ' 

Delambre had thercftHre peculiar merit hi executing, in so 
superior a manner, the great trigonometrical operations which 
were entrusted to him ; and he is entitled also to tlie still higher 
pnuse of having set an example which has been f<dlowed by so 
many of the other nations of Furope. 

In the year 1795, M< DelambOe stas appointed one of the 
Members of the Board ef XiOngitudd, and a Member of the 


First Class of the Institute of France. When Bonaparte be- 
came First Consul, Deiambre was ^pi^qted Inspector-Oeneral 
Studies; and, in this <»parity, her oiganiscd the t<yceum of 
Mouhtts hHiQ^, and that of Lycats hi i8(^, in a manner wlueh 
ra^i^ted the mgheat ere^onhis iqteliigence and good 

* * N ^ ' 

In ibd de^ith o|1iis preceptor and ti^end 

Lalihit^, Ddainlwe was appoIntedf^xWessor of iVsironomy 
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in the CoU^ of France. In this situation^ he found him* 
self associated with his former master M. Delille, who had been 
appointed to the professorship of Latin Poetry. This eminent 
poet, who was now old and blind, was obliged' to appoint a de- 
puty to discharge the duties of his office^ In 1812, when he 
had been particularly indisposed, and when great fears had been 
entertained for his life, he made an unexpected recovery, and . 
resolved to give the first lecture at the opening of the course-. 
Although the lecture did not begin till one o’clock, the doors of 
the lecture-room were closely beset so early as eleven, and the 
other Professors found themselves deserted. The crowd had 
become so great at twelve, that the soldiers who guarded the en- 
trance were pushed from their places, and the crowd filled the 
lecture-room. On this interesting occasion, the old blind poet 
was led to the chair by his favourite pupil Delambre, and by 
M. Lefevre Gineau. 

In the year 1808, M. Delambre was appointed Treasurer of 
the Imperial University ; and upon the return of the Bourbon 
family, he was nominated in 1814 a Member of the Iloyal 
Council of Public Instruction, a place which he lost in 1816 
The following extract of a letter which he wrote to his friend 
and pupil Professor Moll in 1814, relative to the taking of 
Paris in 1814, will ho read with considerable interest ; T has- 
ten to inform'^you, that the events whicli have followed each 
other in such rapid succession during this last month, have nol 
yet directly affected me. On the very day of the siege, in spite 
of the cannonade whicli I heard from my library, I laboured 
with tranquillity from eight in the morning till p:;dnight. I 
was well persuaded that they would not push tlieir folly so far 
as to defend the town long,' and that they would open their 
gates to the Allies, who would pique themselves oh their gene- 
rosity. Some days afterw^ds, I foreign "troops cover the 
Quays of Paris, pass under my windows, and fill all the streets 
and Boulevards; but i\o military man has ever been billeted 
upon me. Not having ,a country-house in the, yk^ity of Paris, 
flike some of my colleagues, I have not had tp |d^ or feed any 
ofiicer or soldier, or any Hdrs^ ' ThedeVli^i^qn h^ come 
near . The future do^ hot, prospect- 

to jphilo^hers ; but they ou^tJtd:hhb% to content them- 
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aelvcs with little. Labour occupies all uiy time and all my 
faculties. ^ My happiness does not depend on having a little 
more leisure ; and I should have very little change to make in 
my personal habits.’’ 

At the creation of the Legion of Honour, M. Delambre was 
made a member of that order. He was appointed Chevalier of 
\gt Midiacl in 1817 ; an Officer of the Legion of Honour in 
1881 ; aftd a long time before he was created a Hereditary 
Che%»alicr, with a dotation, which was decreed as a national re.- 
ward. " 

^ ^ In llie midst of these honours, Delambre was carried off from 

his friends on the 19th of August 18S2, in tlie seventy-third 
year of his age. An eloge, full of eloquence and fine feeling, 
was pronounced over his tomb by Baron Cuvier, in the name 
of the Institute ; and a similar mark of resj)ect was paid, to bis 
memory by tlie College of Prance and the Board of I^ongu 
tude. 

His place in the Institute, as Perpetual Secretary of the Aca- 
demy 4)f Sciences, has been filled by an eminent philosopher 
Baron Fourrier, formerly Secretary to the Egyptian Institute, 
author of the Mathematical Theory of Heat^ and of the In- 
troductory Preface to the great work on the Description of 

The great extent of the labours of Delambre will be seen 
from the list of his writings which accompanies this notice ; but 
the full value of them can only be appreciated by those who are 
profoundly acquainted with the subjects of which they treat. 
The sci*vic^ Vhich he rendered to astronomical science, though 
not gilded with any brilliant discovery, possess a value far be- 
yond those which, are characterised principally by their novelty. 
His Tables of the Sun, . and those of Saturn, the Georgium Si- 
dus, and Jupiter and his Stellites, arc the result of immense 
labour, and arc marked with a degree of preciriqn far beyond 
the expectations :of tbeSnpst sanguine astronomer.. His Traiti. 
SAstromme TJwor^ue et PraApie, imhree volumes, and his 
HisUnre de FJHrowmkAn^iehm^ volumes^ his ffistoire 
^ de rAstronomii du Moyfui Agey in ’ bne yolumej and the two 
first volumes pif Im de VA^tfe^f^ 
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of gr««t cruditioiH and will midntain thcit value 

aar long a^ thfe ecience V)f the heavens is cuUlvated. 

To a profound knowledge of science, Belambre added the 
rare accotnp]i:>Im)ent in a scientific man, a deep knowledge of 
ancient and modern lar»guages. lie was so thoroughly ac- 
qoainted irith the Greek language, that he could q>eak it as 
fluently as his native tongue ; and it is impossible to road his/ 
History of Ancient Astre^my, without admiring the advan* 
Cages which this aequiremcAt has ^ven him over all the other 
historians of science. He a^ read English, Italian and Ger-^ 
man, with fluency ; and though bis erudition was principally 
directed to the puirposes of scumce, yet he c^ten lolaxed iirom 
his severer labours in the study^f Virgil, Homer, Plutarch ajid 
Giqerc. 

In bis scientifle character, Delanibrc was universally admired. 
In private life, he displayed the most amiable dispositions ; and 
as a public man, he was attached to those sacred and social insii* 
tutions which form tlie bulwark of civil society. In all his 
wntings, and especially in hie Histoiy of Astronomy, he has in- 
variably ^declared his conviction that the Mosaic history is in no 
respect invalidated by any facts in thb ancient astronomy, 'and 
that the date of those facts does not fbtj[iount to a remote jicriod 
Many good and pious men, indeed, hnvc inaintamcd the an- 
tiquity of the Indian Astronomy, and supported geologii al opi- 
nions which cany back to a remote era the formation of our ex- 
isting globe; and e\en learned tbeplogians liave endeavoured 
to accommodate Revelation to what they supposed to be srien- 
rifle truth, bymgenious interiUTtations of the SacrJlTScnptures. 
But there has been another set of men, actuated by quite diffe- 
rent inottVQs. When ridicule had lost its efficacy, and sophis- 
try its force, tliey embarked in the more daring scheme, of 
arraying against^ the tecorfl^r of Revelation ^le eternal trutlis 
of *tbe natui^ world. Tbia^war of <|Cie!|ce lifs been sustained 
during tl^last thirty years witih and dexterity; 

iin4t^»iM^iU9u««wta»png%yo^ M ^,ii«wraBt has 

by ibiqr W* ^ ^he annuity of 

the 

ofLaplaiee, Ivory, and Deiaittbre; irhaeWenjer, Cuvier, JDeluc, 
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Eorwaiv Huiapbdldt, H<^s, ap^ Buckhuidji have aU concurred 
in oonddering the geolo^^cal andquity of the globe as incompa* 
tilde with the phebwnena idiioh aotuidly exist upon its sur. 
face*. 

The following is a List of the Writings of -Delambte, as givea 
by Frofesspr Moll : 

In tile Co7tnaistance des Terns. 

1788> Loi^tudes et Latitudes de 998 dtinles du Catalogue 
de Mayer. 

1789> Nouveanx £i^mens pour le Solol. 

1790, TaUes d'AbenratuHi. 

1798, Tables du Mourastent horure de la Lune. 

An 11, M4thode pour tenir eompte de TLxcentricit^ de Tor- 
bite terrestre dans le calcnl de I’Aberration. 

IS, Beduction de la Instance apparente k la Distance 
vraie dans Ic Calcul des Longitudes. 

^ Remarques sur la Fonmile de Borda, pour changer 
en Distance vraie la Distance appaceiUe de la 
Lune au Soldi ou k une Etmle. 

«« Formulcs pour le R(£ticule Rh<»nbo3idc. 

13, Des Latitudes onnssantes dans le Sph^roide. 

Rapport fait au Bureau des Longitudes sur les Tobies 

de M. Burg 

14, Fonnules.nouvdles pour la reduction des distances 

apparentes de la liune au Soleil ou «ix Etoiles 
•M ^ en distances vraies. 

1808^ Tables pour trouver les Conflgutation des SatelUtes 
, de Jujnter. 

Histohre d’Astronoime pour 1804 et 1805. 

1810, Methodes poor trouver les Corrections des passages 

observes k la lunette nr^ndienne. 

1811, Metiiode pour trouver Jo Latitude et le Tems par 

'PitiMervatHm de deux Etoiles connueib 



y Vpon ^ bdtl^ to tim BcktMc 

» j^eruMl of Clmgatanv* SHim&e ff II 0 

rai cMtf jlfora^ Wk iaUngt, 



S16 Biographical Notice of M. Le Chevalier Delaml^e. . 

1813^ Sur la solution nouvellement donn^ par M. Gauss 
d'un probleme d’^Astronomie sph^rique^ dana le« 
quel on se propose de determiner tqut h la fois la 
latitude du lieu^ la correction de la pendule^ et 
celle dMn instrument par les hauteurs egales,do 
trois etoiles aSnniies. 

Sur les differens moyens employes par les Astro- 
nomes pour observer les Eclipses de Soleil. . 

Nouvelles Bemorques sur le Calcui des Parallaxes, 
et sur les Porinules de MM. Olbers et Littrow. 

1816, Hipparque a-t-il observe h Alexandric ? 

Meridienne d’Uranibourg. 

De rOptique de Ptolpmee, comparee a cclle qut 
porte le nom d’Euclide, d’Alhazen, et de Vitel- 
lon. 

1817, Nouvelles llechcrches sur les Methodes qui scrvent ii 

trouver la Latitude par deux hautcqrs d’un meme 
astre hors du riieridicn. 

Forinules pour Calculcr la Lcttre Dominicaie, Jc 
Nombre d’Or, TEpacte, et la Fete de Paques, 
^ pour une annee Gregorienne ou Julienne quel- 
conque. 

1818, Probleme de Regiomontan. 

De Nonius, et de ses Formules pour les Crepiiscules. 

1819, Theorie purement analytique de TAnalcmme Recti- 

ligne universel ct particulier, avec des conjectures 
sur les moyens dont se s^aient les Arabes pour 
trouver i’heure; 

1819, Formules pour determiner la parallaxe aun asti*e 
d'^aprds les premieres observations. « 

Des Formules qui servent a passer directement du 
lieu H^liocontrique k PAscension Droite, ct k la 
Declinaison G^Socentrique d’une Pl&nete ou d\me 
Coittete.. , ' 

The zpQti;#u^ rare the PapefB wbidb be ptiblbhed in the 
nimrs Apd^ies 

' ■ Acadenof SUxl^fAm,' ' 

Sur le Cabnil desTerallaxes. ;' I788.;i ' ' • , 
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In the Nova Acta PetropoUtwna^ 

Sur rbccultation de Venus observee Ic 12. Avril 1785. 

• * 

In the Memoirs of the Academy of Berlin, 

Sur les Eldmens de I’Orbite Solmre. 1785. 

In the Memoires qf the Academy Turin, 

Fbrtnules nouvelles pour dAerminer le maximum de la Re- 
duction h PEcliptique. Tom. iv. 
iDc rUsage dii Calcul Differentiel dans la construction des 
Tables Astronomiques. Tom. v. 

the Memoirs of the First Class of ike Institute of' France, 
Passage de Mercurc sur le Solcil, observb le 18. Floreal, 
an 6. Tom. iii. 

Rapport sur la Description d’un Astrolabe de Synesius. 
Tom. V. 

Rapport sur les grandes Tables Trigonometriques Deci- 
males dii Cadastre. Tom. v. 
la Projection Slereographique. Tom. v. 

Sur im cadran trouve a D6los, et par occasion de la gnonio- 
nique des anciens. Tom. pour 1813, 1814, 1815. 

He wrote also in the Memoirs of the Institute, Eloges 
of Mechaiti, tom. vi. Brisson fl806), Coulomb (ditto.), Lalande 
(1807), Ferdinand Berthoud (1808), Montgolfier (1810), Bou- 
gainville (1811), Maskelyne (1806), Fleurieu (1816), Bossut 
(1816) J-^Eveque (1816) ; and in the Memoirs of the Academy 
of Sciences^ ^iose of MaJus (1812), liagrange (1812), Rochon 
(1817), Messier (1817), and Percier (1818), 

The following aro'his ^pai^ works t 

An 7, Methodes analytiques pour la Determination d'un 
Ai^du Meridien. . 1 Vol..4to. 

An 9> Tables Trigonometnques Decimales^' ou Tables des 
Irfjgarithmes des Siiiu^ Secantes .et ^Tai^ntcs.' 
suivant la division dd quart de cetcle en doit dA.. 
gres,'et precedees de la tsUb dqs loganthmes des ' 
ntMnl^ ealculees par Ch; revues, 

tees et publibes par M.‘ Delambre. 1 Vo). 
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1806, 1810, Base du Spteme M^trique De<^al. 8 Vols. 4ta 
1806^ && pubU^es par^ le Bui^eau des - Longitudes de 

France. .• 

Tables du Soleii, par M. Delambre. 1 Vol. 4to. 
Tables de Jupit^, d'apresla^theorie de M. Liqdai^ et 
. la totality des observations depuis IGi^i^usqu’it 
1803. 1. Vol 4to. 

Nouvelles 'Tables ^pdques des Satellites de Jupit^ 

. d'apr^ la th&)rie de M. Laplace, et la totality des 
obMrvations.dejHUS 1663 jusqu'^ 1803. lVol4ta 

1818, Trtut^ d'AstTonomie th^iique et pr^ique. 8 Vol& 

4to. 

Abr^g4 ou Lefons Elcmentaires d'AstronMnie tli&- 
retique et pratique. 1 Yol 8vo. 

1817, Histoire del’Astronomie Ancienne. SVols. 4to. 

1819, Histoire de I'Astronomie du Moyen Age. 1 Vol 4to. 

183L Bbstoire de rAstronomie Moderne.. 3 Vols. 4to. 

The.diird and last volume of bis History of Modem Astro. 
nomy was almost, if not wholly, finished at the time of his death, 
as appears irom the following extract of a letter.addresscd to 
Professor Moll: “ I havcAlmost finished the 8d volume, which 
.will.be.enUded the dstronomy the Eighteenth Qentuty, and 
Vfhich will te^nate widi the labours of Maskelyne. It will 
embracq iq a separate book the History of die Measurement of 
the Earth, from that of 1700 to die time when the volume shall 
appear. In these three volumes, I have told qidy’v^t is true, 
and nothi^ which, is not capable of bring pr6ye^'*Sut J have 
at the pame time Ipld the whole truth; I aitdripate that I shall 
be con»deycd as sometimes seyer&^.^t'I have tak^ my re8o< 
lution. In ordinary IJfe, I Ksteri to’-eve^, thing,, without dis- 
puting with any pepon ; but I havom.ade up my mind, after a 
, hii^ and severe ei^pUnination, and | wish tqdisch^oge a^uty to my 
conscience. My, work lUtacks np living author ; ar^ if apy one 
cav^ with me, it must be in favour of sOnm of the illustrious 
, d^jii'.lifhMe he is.M to cover, ,^ 01 ^ 'fhd^yinerit he 
exa^erate, by attributing . to h™ what , he has not 
aii4 what he has borrowed without acknowledgment from 
odicrs.” 
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Aet.' It^Odservatum on Changeable Start, and Sktrt' 

d^erent Cohurt. 

There is no bi^nch of astMnoroy more pr^nant with inte- 
rest'-than that of stars which shinowith available and periodical 
lustre. Our countryman Mr Pigott was the first astronomer 
who di^oted his attention to this class of phenomena. He es* 
tablished the existence of fifteen stars which shine with a va- 
riable light, and gave a catalogue of observations on tbirty-se- 
,ven stars which he sus{)ectcd to have the same property. Sir 
William Herschcl nfade many valuable observations on the same 
subject, the results of which are to be found even in our popu- 
lar treatises on astronomy- 

Three German astronomers, M. Struve of Dorpat in Livonia, 
and MM. Harding and Westphal of Ghittingen have recently 
been engaged in the observation of periodical stars. M. Struve 
has begun to publish his results in the Collection of his Astro- 
roical Observations for 1818 and 1819, which appeared at Dor- 
pat in 1821 . He there describes stars of all colours ♦, white, 
yellow, blue, and red, with all their different shades. He has 
determined also the constant of aberration for several of these 
stars, of all m^itudes and colours, and, from finding the same 
result, he concludes that tliey all project their light with the 
same velocity. 

*M. Harding hi^ discovercnl several new variable stars ; and 
M. j^estphal has published bis observations on the same sub- 
ject in Dindenan and Bohnenberger’s Astronomical Journal. 
Unfortunately for science, a valuable memoir on changeable 
stars, which he had composed in 1817 for the above work, was 
lost at th6 printing-office. 

’ Tim following catalogue of twenty-eight changeable stars hs» 
bc^n'" rroently published by Baron de ZacK'in his Correspond 
tfence JsfrowowrigWjVol. viii. p. 99., '' 

'* Ris tm* . fre, alba, obacata, bbscurteima, Uyida, pallida, Aavi^' ^Bdva, 
cafnlea, Buboqeralea, rubra, rabicimda. &c. . * 
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* ' 

Cakdogue of Twenty-eight Changeable Stars. 

Hight Ascension Declination 

Names of Stan, 

in 1800. 

in 180a 

46 Andromeda, 

1" ir 

44°39'N. 

« Balsenac Mira, 

- ■ 3 09 

3 54 S. 

/3 Persei Algol, 

3 65 

40 11 N, 

Unicom, 

6 13 

3 61 

5 33 y Canis Mtyor, 

- 6 55 

15 31 

16 4' Leonis, 

- 9 83 

14 56 

Leo 430 Mayer, 

9 37 , 

13 31 

16 c Virgo, 

- IS 10 

4 36 N. 

10 Virgo, 

13 38 

8 06 N. 

Virgo, 

13 04 

15 38 S. 

tt Hydra, 

13 19 

32 15 S 

97 Virgo, - . 

14 03 

8 57 S. 

Bootes, 

14 04 

12 57 N. 

1 Libra A, 

- 14 05 

26 19 S. 

15 Virgo, 

14 37 

3 53 N. 

50 Northern Crown, 

15 40 

28 47 N. 

81 Hercules, ■ - 

16 34 

83 57 N. 

« Hercules, 

- 17 06 

14 38 N. 

59 Sobieski's Shield, 

18 37 

5 54 S. 

SO yS Lyra, 

18 43 

33 08 N. 

34 r Sagittarius, 

- 18 43 

26 82 S. 

% Swan, 

19 39 

33 16 N. 

Swan No. 395. P. 

. 19 41 

33 57, Nr 

a Antinous, 

- . 19 43 

0 SON. 

36 Southern Fish, 

19 43 

33 08 S. 

34 Swan, near y, 

- 30 10 

37 25 N. 

3 Cepheus, 

33 33 

67 33 

Aquarius, 

33 34 

16 33 


. Of this catalogue of Variable Stars, Nos. S, 3. 7. 11. 18, 19, 
30. 33. 34^ and 36. bdong to the, list of fifteen aa ^ven by Mr 
Vigott Some of t{]c others belong to the list of those which he 
sii^ecM to be, variable. 



( 2»1 ) 


Art. Ill.^Account of the Caves at Kirby Moorside^ and the 
open fsmre in Duncombe ParJc^ with notices of the other 
Caves in En^nd. 

Having, m a pi-cvioua Volume, (Vol. VIIL p. 56.), laid 
before our readers a brief account of the celebrated cave of 
Kirkdalc in Yorkshire, and of the great have of Gailenreuth in 
Franconia, we are now enabled, by the publication of the Heve- 
rend Mr Buckland'^s Rellquia IHluviande^ to continue these inter- 
esting papers. 

The able and valuable work of Mr liuckland, which we can- 
not reconiniend tex) strongly to the perusal of our readers, and es- 
pecially to those wln> have been dis|X)sed to draw a line between 
Science and Revelation, is divided into two parts. Part 1. contains 
a full account of all the caves in J[i!!ngland and Gertiiany, which 
contain organic remains ; and Part II. a detail of the evidences 
of an Universal Deluge, as afforded by phenomena actually exist- 
ing on the surface of the earth* To the First Part the autlior 
lias added notices of the osseous breccia in Gibraltar, Nice, Dal- 
matia, &c, ; and of the human remains in caves : and to the Se- 
cond Part, he has added the opinion of Cuvier, and an appen- 
dix on the excavation of valleys by diluvial denudations. 

As we proposf? to continue this subject solely as a branch of 
Physical Geography, we shall proceed to the description of the 
caves of Kirby Moorside. 

^ Cavee at Kirby Moorside. 

The cave at Kirby Moorside was intersected in working the 
face oft. quarry of the same limestone as that at Klrkdale, at 
the north end of the town, and on the right side of a narrow 
gorge or valley caUed the Manor Vale, which descends from the 
north towards the Vale of Pickering, nearly parallc} to the val- 
ley of Kirkdale, being aliout sixty f^t broad, and bounded by 
slopes forty feet high, and forming one of the many smaller val- 
leys of denudation excavated on this limestone^ by the diluvial 
waters, as they subsided from the moorlands 4o the Vale of Pick- 
ering. A considerable povtion of the right bank of this valley 
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has been laid bare by the workings of the quarry, and on the 
face of it there arc traces of a fissure connected with several 
small cavernous holes. The aperture discov^ed last spriifg is in 
the centre of this quarry, and near its floor. On* removing the 
wall with which Mr Duncombe had caused it to be closed, it was 
found to pass obliquely into the body of the hill, and to be inter- 
sected at a^few feet from its entrance by a large fissure. This 
point of intersection forms, as at Kirkdate, jthe widest and most 
lofty part of the cavern, within which it diminishes into ihnaller 
vaults, which soon become impassable : the outer part of the 
cave when first ' opened was about four feet high and six broad, 
and its entire, floor covered with an uniform mass of loamy clay, 
precisely similar to that on the floor of the den at Kirkdalc. 
On digging into this loam it was found to be six feet deep for 
a considerable distance inwards, and to contain no Ixines. At 
its bottom there was no stahigmitic under-crust dividing it from 
the limestoniS floor, nor any repetition or alternation of a se- 
cond or third bed of stalagmite in any part of its substance. 
Xts surface alone was in many parts glazed over with an ex- 
tensive sheet of it oozing outwards from the side walls, 
sometimes entirely crossing and forming a bridge over the loam. 
Above this crust some part’s of the roof and sides were loaded 
with stalactite in its usual fantastic forms ; but there were no 
bones of modern animals, nor traces of loam, or, even of dust, 
upon die surface of the superficial crust of stalagmite. In all 
its circumstances, as far as they went, it agreed with,' and con- 
jfi^med the history and chronology I have given of tlic cave at 
Kirkdale, excepting the two. accidents of its not having l^r» in- 
habited as a den, or received any stalagmite on its floctr, liefore 
the introduction of the diluvial loam. The tbsence of bones in 
this cave (the mud being present) adds to the probabiRty that 
it was by the instrurhentality of the hymnas, and not of the di- 
luvial .waters, that the animal remains were collected in such 
quantidcs in the adjacent den at Kirkdal^. 

At about a mile east of Kirby Mooy side, at a spot called the 
B^k of the Parks, there are other quarries on both sides of a 
comb .tbat descends rapidly into the vall^ 'of ihe Dove, in the 
face of which there occur several small caverns and vertical 
fissures: these fissures vary' from ontf to six feet in breadth, and 
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rise’ from the bottom of the quarry to the surface of the land, 
and are entirely filled with diluvial loam of the same kind 
that in the caves both here and at Kirkdalc, and tlie Manor 
Vale. It was in- die upper part of one of the fissures^ that se- 
verjil human skeletons were found %nd taken out in the year 
1786, but the spot on which they occurred has lieen destroyed 
in continuing the workings of the quarry : they were probably 
bodies that had been interred here after a battle.’* 

. Open Fissure in Duncornhe Parle, 

The newly discovered fissure in Duncombe Park diflers from 
tljose we have been last describing, in the circumstance of its 
being of postdiluvian origin ; it contains no diluvial sediment 
and no j^bblcs, and has within it the remains of animals of ex- 
isting species only, and these in a much more recent and more 
perfect state of preservation than the bones at If irkdale. It is a 
great irregular crack or chasm, in the solid limestone rock, 
which forms a steep and lofty cliff on the right side of the val- 
ley of the ilye, being in that most beautiful valley of denuda- 
lion which descends from Rivaulx Abbey through Duncombe 
Park to the town of llclmsley, and on the left bank of which 
arc the magnificent terraces llivaulx Abbey, and of tho 
gardens at Duncdbibc Park. The crack lias probably been 
formed by a subsidence of part of the cliff towards the valley, 
and terminjites upwards near its edge in a small aperture, about 
twenty feet long and three or four feet broad, which is almost 
concealed and overgrown with bushes, and which being nearly 
at rlgl^ angles to the edge of the cliff*, lies like a pitfall acros^r 
the j>ath ot .minials that pass that way. It decends obliquely 
downwards, and presents several ledger' or landing places and 
irregular lateral cliambers, the floors of which are strewed over 
with loose angular fragments of limestone, fallen from the sides 
and roof, and with dislocated skeletons of animals that have 
from time to time fallen in from above and perished. One of 
Mr Duncombe's game-keepers had been for many years aware, 
of the existence of bones in this chasm, but had never mention- 
ed it till my second visit to Duncombe Park, whcii we examined 
it, defending by means of a rope, and found it to contain the 
skeletons of dogs, sheep, deer, goats, and hogs, lodged at varU 
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ous depths on the landing-places I have just mentioned : the 
t)oncs lay loose and naked on the actual spots on which the ani- 
mals had died, and to which tlicyhad probably fallen when |)as- 
sing cai*elessly along the surface of the Park above ; they were 
neither broken, nor buried in loam, nor incrusted with stalag- 
mite, as at Kirkdale, but simply stripped of their flesh ; they 
are not adherent to the tongue when fractured, but retain much 
more animal matter, and arc in all respects more fresh and -re- 
cent, than those which occur at Kirkdale entombed beneath the 
loam. 

In a geological point of view, the occurrence of these bones, 
under the circumstances above described, is important, as illus- 
trating the manner in which the bones of anteililuvian animals 
may have been accumulated by falling into similar fissures, 
which arc now filled up with diluvial mud and pebbles ; for if 
fissures existed (as they undoubtedly did) on the antediluvian 
face of the earth in much greater abundance than since that 
grand aqueous revolutiou, which has entirely filled up so many 
of them with its detritus, there is no reason why tlie then existing 
animals should not have fallen into them and perished, as mo- 
dem animals do in the comparatively few cavities that remain 
still open in our limestone districts and when we consider that 
it is the habit of graminivorous animals to^be constantly tra- 
versing the surface of the ground in every direction in pur- 
suit of food, it is obvious that they are subject in a greater de- 
gree than those which are. carnivorous to the peiqielual danger 
of falling into any fissure or imperfectly closed chasm that may 
lie in their way ; and in this circumstance we see an expla^nation 
of the comparatively rare occurrence of tlie remain.*?' of beasts of 
prey in the osseous bredcia of the antediluvian fissures, although 
they also occasionally perished in them, as the dogs do at tliis 
day in the open fissure at Duncombe Park.’’* 

The caves now mentioned by our author are : 

1. The Give at Hutton in the Mendip Hills. 

2. The Cave at Dcrdham Downs, near Clifton, 

3. The Cave at Bailey, near Wirkswortli. 

4. The Dream Cave, near Wirks worth. 

5. Three sets of Caves near Plymouth, 
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(>. The Cave at Crawley Hoeks^ near Swansea. ' 

7. The Cave at Pavilund, near Swansea. 

1. The Ca'i'C at Hutton. — This cave is one of many cavities 
of inountMiii liinestom*, wliicli Vvcre lined and nearly filled with 
ochreous clay. The bones found in it were llie teeth and 
bones of die elej>hant, and some fcAv remains of horses, oxen, and 
two specie:', of stag, besides the skeleton of a fox, and the meta- 
carpal hoik of a. large sj)ecies of bear, and the molar teeth and 
tiisk of’ a !^rge hog. IMr Ihieklanil .snj)j)oses that these bones 
w(/re not dragged in by beasts of {>rey, but were either drifted 
in by the dilnvian waters, or derived from animals that hud fallen 
in hefon^ the introduction of fin* oelnreous loam, which is clearly 
of dilnvian origin. 

% Cave on Dcrdliarn Doion^. — This cavity in mountain lime 
stone contains fractiin-d bones, partially ciuanisled with stalacti- 
tieal mat lor, and llu* brolvcn ,*>url;u i's have also an i xternal coat- 
ing of thin vitreous stalactite, proving the fracture to luive been 
ancient. One specimen is the fossil joint of the horse. It is,''" 
say.s Mr l^ui khind, "" the tarsus joint, in whieli the astragalus 
retains its natural position between the tibia and os calcis; these 
are held togellier by a stalagm5li(‘. cement, and were j)rt)bably 
left in tl)is position by some beast oi' prey that luid e:nawcd oli' 
the defk i‘*ul ]X)rlions of the tibia and os ealcis.'” 

3. Cave at Halley. — This cavity of mountain limestone was 
iJilersecU'd iti Avorking a lead-mine, ami conlairiLd some bones 
rind iiAidar tivtli of the elej>hant. 

4. I)} earn Cave — This caAaj was dl^coxcred in December 

die })ni’siiit of a lead- vein tbroiigli solid mountain lirne- 
Rtonc. It »vas iillcil with a confused in ass of argillaceous mat- 
ter and iragments of stone., in the middle <»f Avhicli was found 
nearly the wliole skeleton of a rhinoceros, and some remains of 
the ox and the deer. Mr Buckland infers that these bones 
were derived from animals that perished by the same waters 
that introduced them to llie cave. 

5. Caves near riymouth.^An account of some of these caves 
has already appeared in the Philosophical Transactions for 1817 
and 1821, and some of the others will be described in ibe vo- 
lume for 1823. 
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The bones of horses, oxen, hyreiias, deer, and wolves, have 
been discovered in tliese eaves in ;vreal quantities. Mr Buck- 
land is of opinion, iliat the animals had lallen during the anti- 
diluvian period into the open fissures, and there* perishing, had 
remained undisturbed in the sjK)t on which they died, till drift- 
ed forwards by the diluvian waters to tlieir present place in the 
lowest vaultings with which these fissures had connnuiiicalioii. 

6, Cave at Craxvlcij Roclcs, — This cavity is in Oxwich Bay, 
about twelve miles S\V. of Swaiisea, in a quarry of liniostone. 
The bones found in it were those of the elephant, rhinoceros, 
ox, stag, and hya'iia. Tliey liave a slight ochrcoiis incrusta- 
tion. 

7. Cave of Pnvilaiid. — There was lately discovered, alK)ut 
fifteen miles north of Swansea, two large caves, facing the sea, 
on the front of a lofty cliff ol‘ limestone, wliich rises mi>re than 
100 feet perpendi(*ulurly above the mouth of the eaves, and be- 
low them slo])cs at an angle of about 40' to ibe waters edge. 
In the jn'iiicipal one, calk'd the Goafs Hole, Mr Buckland 
found bones of die. elephant, rhinoceros, horse, stag, bear, hy;eua, 
fox, wolf, ox, deer, rat, birds, and a jiortion oj‘ that <vf a woman 
clearly jiostdiluvlan. Hods and rings of ivory, a skewer of 
bone, charcoal, jukI fragments of recent bones, were also found. 
The remains of a British camp exist on tlie hill immediately 
above the cli\l\ 

The oilier cavern, also explored by Mr Biieklaiid, is a}>out 
100 yards farther to the west, and is very similar to the first in 
size, form, and position, 

Mr Buckland concludes his account of the Jhiglish cav.s with 
tlic following observations : 

The above facts are, I think, sufficient to warrant us in ctni - 
cluding, that in tlie period w’c have been speaking of, the extinct 
species of liya'na, tiger, bear, elephant, rhinoceros, and liiji- 
popotamus, no less than the wolves, foxes, horses, oxen, deer, 
and other animals whicli are not distinguishable from existing 
species, had established themselves from one extremity of Eng- 
land to the otlier, from the caves of Yorkshire to tliose of Ply- 
mouth and Glainorgaiishirc ; whilst the diluvial gravel-beds of 
Warwickshire, Oxford, and London, show that they were not 
wanting als(» in tlie more central parts of the country ; and M. 
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(‘ii\‘h r Ji*i.s t’shihli'-liL'd, on ovultiuv ofii bliniijir iinUiro, the pro- 
of their liavintr been sjjreail in eijinil ii])iiTi(hiiicc‘ oVer 
the CoiiliiKitt oi‘Euro])L‘. Bill it ])j no means follows, from 
I lie certainty of the ])ones ha\in‘>- been (li ai>«j;e(l by In'iists of 
prey into the small cavern fit Kirhclale, that tliose ofsimilar aiii- 
nial.Nmu/ havebtun introthieed in all other ear cs in the same 
niaiiia r; tor as all the-e animals weriMhe antediluvian iniiabi- 
K'lnts of the eoiintrus in wliieh tire eaves occur, it is possible 
that s<iln^‘ may I'aive retired into xlietn U> die, olln.rs luive ffillcn 
into the fissures by actidiail. and th'^re [u ii^hed, and otliers liave 
been vvadiccl in by the diluvial waters. Bv some one or more 
•)f tluse li)re'‘ laitvi- hvouje \\.e n>av e\})!ain those ea>es in 
M hich tile leones ari' le\. ni immber a‘i<l not i'aiawed, t!*;e ea- 
verns lar.i^e. iuul the ils^'Uies t^x'uMahn^' njin^u'd • to ll;e sorface; 
but wh( rtr lln v i»'ar niark^ orisavin''* been iaceralid !>v l>easts tif 
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prey, and wln’iv the <c‘Nern is ee ill, an/J die number ol* bones 
and t<ei!) '«? nreal, and so iloppepoi donaU* to eae!i ('lljer as in 
die <;a\o* al Kirkdale, ihe rnU .idefunio-^ e\pian:uion i^, that 
they Viere (olh'eU'd t/V the apeiiey <.1* wild beasts. We ^iia.11 
' i:ov. lureafU'i, that in the ('a-.e e.f tlie German ea.ves, vvhete 
die (plant. tV of* b(;.) >, i- ;*ri <'ou!d liae.e been supplied 

)>y tef‘ t:nn ^ die numb ‘r of eauai which die eaves, if eiani- 
med to the tinl, iOuld vver li ",e i*'*nniinef] n- one tii/U*, lliey 
v>e‘V' deriM'^i tVofU ! - a s d> »; uv^d and (’na! ifi them duriiip^ suc- 
t'os^ivf m'U.'i aiu'tn. 

“ Ai!iJou:;h u must app*ear probable from the fact^ I have 
r.oA .nivanced, dial Minilar boHii. cahound i;cnerali> in the caves 
and i!s.-.ures <jf our innestone ilistricls^ we s'liall yet cease to 
wonder that their cMslence has bci u s<> Icmp;* unnoduvd, when 
we c( iisidu r the uuiiiljer of aicidi nlal circ inn. 'lances that must 
coTU'ur to make llieiu objects of public attcaition. l.v/, The ex- 
istence of caverns is an accidental occiirrcaice in iluj intta ior of 
the rock, of wliieli the external surface allbi-ds no indication, 
when the mouth is filled with ru!)bi !i, and overgrown with 
grass, as it usually is in all places, excejiting* cliifs, and iJie face 
of ^tolU‘ quarries. Tlie jjic.sence of bones is another acci- 

dent, tliough probaldy not an uncommon one jii those cavities 
which were accessible to the wild animals, either falling in, or 
entering spi^nlaiieouoly, or being dragged in hy beasts of prey, 
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in the period hnniciliatoly preceding llic deluge. Od, A fur- 
thcr requisite is, the intersection of one of these cavities, in 
which there hapj^eii to be bones, by a third accident, viz. llie 
working of a stone-quarry, by men who ha})pc‘n to have siifli- 
cient curiosity or intelligence to notice ands})eakof what they 
find, and this to persons wlio alst) h;q>j>en to be willing or able 
to appreciate and give jniblicily to the discovery. *^rhe neces- 
sary coiM urrenec of all these complicated eoiitingem ies renders 
it probabI<‘, that however great may be the number of subter- 
raneous caverns, in an inland country, virv few of them will 
ever be discovereil, or if discovered, bo duly appreciated. Those 
I have mentione<l in Vorkshire, Devon, Somcrsi't, Derby, aiu} 
Glanun'gandiire Averr all laid o]Hn, \Mtli the e\ci pii<ai of llie 
caves at Paxiland. Iiy the aeciihntal t^peralions of a qieirrv oi 
mine.’" 


Art. IV . — Arciuinf of a Map ilnc^n hjf a /hit iiv of Dinar o?* 7V« 
vap, Hy Frant'Is Hamti/iov, M, D. F. ll S. ik F A. S 
Lond.&Kdln. Willi a I'late i ’omnmnlcati'il by ihe Author 

XlIE aei’oinpanying Plate V. ^\^IS procured, from the na 

live of Dawa% menluaied in my account ol llu* general maji t»l' 
the Empire of Ava"^. He had bien sent bv the King of that 
country to Ceylon, in onler to bring an at count tsfilu' Temples 
at Anuradapura, the ancient capital of the islaiui ; ami, when 
I arrived fnnn Hangoun, was at Calcutta on his rt turn. - As 1 
had an opportunity of shewing the man civihlies and kindness, 
he gave me Ills assislanet? in arranging the geographical mate- 
rials procured in Ava ; and, heing far from danger, .spoke and 
wrote without fear or restraint. I have, however, to regret, 
that 1 omitted to }mH’ure all the names t>f places in the Mran- 
Hia character- The Map wa,s originally drawn on black papcT, 
with a pencil of steatite, sueli as the Mramnas commonly use. 
A Mahoniniedau painter copied the outlines on j>aper, and 1 
wrote the names in English letters, as the man read them from 
his black book. Afterwards lie addcil the IVIramiKi charaettss 
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to many of the considerable places ; as lie was not accus- 
tomed to write with our pajier and pens, he did the work witli 
difficulty, and many of the names were therefore omitted. 

Between the shore of the Hay of Bengal and a chain of hills 
runiiing dirougli the centre of the Slalay peninsula, a consi- 
derable pt/rllon of the country is occupied liy a tribe, whicli, 
allhougii ii speaks a dialect of the Mranina language, has in 
general’ been subject to Siam. Wheii I was in Ava, however, 
tJite tribe was subject to the King of the Mrannias. Formerly 
it had princes of its own, who resided at a city naineil Tana^n- 
sarl by tlic Mrannias, and Tenasserim by Europeans, and 
on this account the tril'e is usually called Tamrnsari. Some 
time hellTO the year 178 i, this irilic had been separated from 
Siam, and reduced to the dominion of Ava; but soon after the 
G(»venior, enraged at the execution of his father, rebelled, and 
ihivw himsoir under the protection of Siam, liy sending a hand- 
some daugiiier as a present to ihc King of tluit country. The 
Siarrnnese, iiowever, were not able to retain possesMon, much to 
tlic regret of llie inhalntants, but lied willi little resistance bc- 
f<mi an army of Mraumns, sent in I75)k\ to expel them. In 
ITOo, the counlry occupied by ilus^nbe was divided into two 
tiovermiiepts lXaw;e oi Dliawa' and Broit, taeh under tlic 
atilhorlty of a LlcnleuaiU (Zikkich) of the \iceroy (!\[rowiin) 
of Alarlaban rir jMouUama. 

The Map n</W under di.7CU*»Mou bt prt)perly to tJie Go- 
veniment of I)a\v;e alone, wuli which tiie compiler, being a na- 
tive, was best ac<|U.nnh‘d ; and tins is marked by a dotted line, 
denoting tlie boundary between i? and Bivit towards the south, 
and behvpeu it and Kalinauu and de or Vc on the north. IViv 
haps, tlu ri'lbre, in g’ving an account of this map, 1 shoultl have 
eondned myself (‘iitirc'ly to (lie territory wifliin tliis boundary; 
but as no opjxn t unit y Is likely to nlfer, I think it best to say 
somewhat concerning the ailjaeeiit territories, some of wliieh are 
laid down with toleralile detail in this Map. 

In the' first. ))liUO, hriwever, it is to be remarked, that the 
uortherit extremity towards llangoun, Zittaiiii and IVroultama 
or Martaban, ii merely a rude sketch, placed with a view to dc- 
jnar di.n :!iui vl’ee. are in that dircciion, ami in a formei 
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number of this Journal I have already stated what appeared 
necessary concerning these places. I have also mentioned "f, 
that a city called Jc or Ye, although laid down in a map by the 
native of Taunu on the island called Wialu, at the mouth of 
Martaban Bay, is in fact on the continent, as represented by the 
native of Dawaj in the map under discussion. Antonio Roland, 
a Portuguese who hatl long frequented these parts, informed 
me, that a boat sailing with a fiiir wind retpiires twenty-four 
hours to reach the mouth of the Rangoun river from this island, 
which, allowing two marine leagues an hour, will give a dis- 
tance of 144 geographical miles, — cjulte incojnpatible with the 
distance at which Martaban is laid down by Mr Arrowsmith 
from Rangoun. Chain Island, according to the Map of the 
native of Dawie, is of considerable extent, and is high land, ap- 
pearing as if a continuation of Zaingiaik hills :J:. 

Tfic country south from Martaban seems to be divided into 
valleys by several ridges of hills, running parallel to the sea ; 
and the Government of Ye, besides: the Island of Blialu, occu- 
pies the space between the sea and tlie nearest ridge, which 
space is in general flat and productive of rice, and is watered 
by a small river running from north to soiitli. 'Fhe town called 
Ye or Je is said to be largo, and to be built on a rock surround- 
ed by a creek or perhaps ditch, the same term l)eiiig usi‘{l for 
botli in the Mramna langiinge. 'Fhis Government ol* Ye is 
separated from Moutlama by a river called Asami, which rises 
from the central ridge tliai separates Siam from Pegu ; and it 
formed a part of the ancient kingdom of the latter name;,. Its 
proper natives, tlicrofore, were Talain or Moeii ; but most of 
these have retired to Siam, and are no iloubt anxious to recover 
the land of their fathers. From Mouttama to Ye coasting 
boats lake about two days, going from sunrise to four in the 
afternoon ; but during the remainder of the day or in squalls, 
they retire into some of the creeks w ith which the coast abounds. 
From the map it would also appear to be sheltered by more 
shoals and islands or rocks tliaii are laid down in our charts. 
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Between the ridge of hills bounding the district of Ye on the 
east, ami the great central ridge of the Malay peninsula, there 
seems to be a fine valley watered by a considerable river. This 
rises by two heads, of which the largest comes from the central 
ridge, and is called Mrenibra, Pra or Bra, signifying the source 
of a river- The other branch springs from the highest part of 
the western ridge, forming a mountain ciUled Warnpo, which 
communicates its name to the stream issuing from It. The 
united streams form the river of Daw^e or Tavay of Eurojxjan 
geographers, and boats navigate this to the junction of the two 
branches by which it is formed. A little way below this June- 
*tion,*on the east side of the river, is a city named Ifaleinaun, 
the capital of a small government which formerly belonged to 
the kingdom of Pegu, and occupies the upper part of the valley 
w'atercd by the river of Tavay. Towards the north, this valley, 
with all the vicinity of the ridge of hills separating the king- 
dom of IVgu from that of Slam, is occupied by very extensive 
W’ootls, whidi in some measure protect three rude tribes from 
the tyranny of both states. By the natives of Tavay these 
tribes arc called Kadhu, Lowa, and Ivu^vi. The first of ihcsc 
arc considered as a kind of Karam, and are probably (lie same 
with the Karan mentioned * as lK>rclering on the cast side of 
the Talain country. The T.owas, aixordiiig to the natives of 
Daw'^a*, speak a kind of Siammese, which confirms the opinion al- 
ready mentioned of the Sianiincse being desccndctl from the 
Lowas, Intermixed with colonists iVoni China and India. With 
regard to the Kuwl, I heard only a report from some natives of 
Daw^m at Ilangoun; but lowanls the frontier of Martaban 
there is a city of this name belonging to the Siammese, wlilcli 
I suspect is the Couil of M. LoiilK'rc. I have, however, learn- 
ed nothing to enable me to judge whether this city derives its 
name from being inliablted by Kuwi, or merely from its being 
the mart for carrying on trade between the Kuwi and Siani- 
mese : one or other circumstance, however, is probably the ori- 
gin of the name. 

Although the tide reaches to the juiiclion of the two streams 
which unite to Ibrm the river of Tavay, and altliougb, of course, 
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boats can ascend the whole way, yet at low water the stream is 
shallow, and vessels of any burthen must anchor at the mouth 
of the river. From Martaban this anchorage is about four or 
five days’ sail for boats coasting, as I have already mentioned^ 
that is, sailing about ten hours a day. The distance, according 
to Arrowsmith, is about sixty-four marine leagues, or sixteen 
leagues a-day ; for much time is lost in going in and out of 
creeks for shelter, and in going round shoals, rocks and head- 
lands, with which the coast alK)unds. From the anchorage -to 
the city of Tavay, boats go up with one tide ; the distance, 
therefore, is probably less than Mr Arrowsmith has adopted. 
Another tide carries boats up to Kalinaun, which, therefore, is 
not probably more than forty or fifty miles from the mputh of 
the river. When Tavay belonged to Siam, it was built of brick, 
and was a large place : but now it is reduced to buildings of 
wood and bamboo, those of brick, by the law of Ava, being 
i*eserved for God and the King, or for such favourites as may 
obtain special licence, and this is seldom indeed granted. 

Dawm stands on the cast side of the river, between which and 
the sea is a very narrow ridge of land ; for it is only three 
hours journey by land from Dawm to Moyeip, a village oppo- 
site to which there is a good anchorage, slu'ltered by islands, 
rocks, and sands. On the ridge between Tavay and Moyeip, 
and not far from the l oad, Is s<iid to be a volcano ; nor is this 
improbable, as the island of Narcondam, at about seventy 
leagues distance, has been long in a very active state of igni- 
tion. 

A considerable quantity of tin is procured from the territory 
of Dawa?. The mines arc on a large hill on the great central 
ridge, and called Sakana. It is four days’ journey by land, south 
and cast from the city of Dawa?. The tin found there is rec- 
koned very fine, and is coined into a money current in that vici- 
nity. It. is to be observed, that tin-mines are also situated in 
elunk Ceylon, as it is called in our charts, to the south, and 
near Taunu to the north ; and there is reason to think, that, 
throughout at least the whpic of this length, the ridge of hills 
passing on the ease side of Dawm is continued, which would 
perhaps imply a continuity of mineral productions, extending 
from Lat. 7" 30' to 19’ N., oi about 800 miles. 
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Besides tin, the district of Tavay produces black pepper and 
cardamoms for exportation. Both arc very inferior in quality 
to those produced in Malabar ; and the cardamoms, I presume, 
are of the kind described by Rumphius, which is a different 
plant from that cultivated in Malabar. 

The territory under the Governor of Dawm reaches the whole 
way from the sea to the frontier of Siam, including both the 
lower part of the valley, in which Kalinaun is situated, and the 
coast south from Ye. 

It reaches along the coast a little farther south than the 
Tavay Island of our seamen, which by the natives is called 
lfi[aleiile>kiun, that is about 12° W N. latitude; and on the 
north to near Ye, which, Ixiing half way between Tavay Point 
and Martaban, will be nearly in 15® 2(y N. ; so that from 
north to south the district will extend about 140 geogra- 
pliical miles. The river Tavay, I should imagine, is not near 
so considerable as Mr Arrowsmith represents. From the mouth 
to the forks, where it is formed by two rivulets descending from 
tlio hills, he makes about 180 miles ; but boats go this distance 
in two tides, >vliicli I do tiol think will allow more than forty 
miles in a direct lino ; and Taway sliould he about half of this 
distance from the anchorage. At no great dislance from the 
anchorage, between it and the central ridge, towards a great Iiill 
named Kia‘j)])iictaiin, is a ruined city called I'annboup, once a 
place! of some consequence. 

The Southern Government occupied by the tribe of Tana*n- 
sari ti\ls.cs its name from the capital city, called Ihvit by its in- 
habitants, and Mergui by Kuropcans. This government ex- 
tends along the coast Irom about 12° W iiorlli to a village 
named IN^aze, wliich is nearly half way between Mergui and 
Junk Ceylon, that is, about 10° N. lalilude, giving thus 2° W 
or ICO geographical miles for the length of the district. Its 
breadth, like that of Tavay, is not nearly so considerable, being 
confined Ik^nvccu the sea and the central ridge of the peninsula, 
which in the 10® of latitude, is only about 80 miles across^ 
and at Mergui is only about 120. The width of the province, 
therefore, may be from forty to sixty geogra[/hical miles ; but 
it besides includes a great many islands, coinix>sii)g the Mergui 
Archipelago of European navigators. 
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Among those islands is found ambergrease, and they produce 
some of the finest swallows’ nests that are sent to the Chinese 
market, together with much biche-dc-mer. Thjs is a very large 
marine slug, nearly allied to the genus Onchidium, and when 
dried and smoked, notwithstanding a most forbidding appear- 
ance, is in great request among the luxurious Chinese, as a sti- 
mulating article of food. It seems different from any of the 
species mentioned by Cuvier % and has not, so far as. I know, 
been described by naturalists. Along this coast, and on. the 
adjacent islands, is prepared a great quantity of shrimps and 
prawns, which are dried in the sun, and formed into a mass 
called Ngapi by the Burmas, and Balacliong by the Indiftn 
Portuguese. Much balachong is also prepared from fish ; but 
this is not so much valued as that prepared from crustaceous 
animals. This substance is highly offensive to the smell of 
Europeans, and equally so to sight ; but among all the nations 
east from Bengal, and in the great Indian Archipelago, it is 
the grand seasoning for rice, and in universal demand. BtJsides 
grain, the vegetable productions of this territory that are fitted 
for exportation, are cardamoms, black-pepper, and bctlenut. 
It has no mines. 

Brcit or Mergui, the chief town of this province, stands on 
an island situated in the mouth of a considerable river ; but 
which, I suspect, is not near so large as represented by Mr Ar- 
rowsmith. In this map it is represented as passing through the 
great ridge that bounds this province on the cast, and of course 
rising in the dominions of Siam. It comes by two sources from 
the eastern face of the central ridge, and the most remote issues 
from a high peak called Kiieppue-taun, or Cock-fight Hill, 
which is nearly cast from the mouth of the Dawte river, about 
100 geographical miles north from Mergui. The shorter branch 
springs from the vicinity of Sakana, where the tin-mines of 
Dawflc are, four days’ journey SE. from that city. On ascend- 
ing this river three or four days, boats come, on the northern 
side, to the ruins of the ancient capital, named Tanaensari by 
the natives, and Tenasscrim by Europeans. This is nearly east 
of Mergui, and was formerly the residence of the princes who 
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governed both districts, never perhaps as independent princes, 
but certainly at least as hereditary tributaries. 

In going by land from Tanaensari to Piappi, a town on the 
Gulph of Siam, the traveller crosses many streams all running 
towards that sea, which would seem to imply, if the two branches 
of the.Mergui river spring from the east side of the central 
ridge, that immediately beyond Tanmnsari there is anoilmr ridge, 
on the farther side of which the route between this city and 
Piappi lies, while the upper part of the Mergui river is con- 
fined in the valley between the two ridges. 

From about Lat. 10® N. to the frontier of the Malay state 
called Queda, the western coast of the peninsula formed a go- 
vernment fully subject to Siam, and governed by an officer cal- 
led by the Siammese llhura Silaii or Lord of Silan, because 
his principal residence w'as on the island of Junk Ceylon of our 
mariners, which Mr Arrowsmith calls Salanga Island. This 
governor was not a hereditary prince like the King of Queda, 
but held liis office at the pleasure of the Siammese monarch. 
The town where he resided was at the SE. end of the island, 
some w’ay up a river. Captain Thomas, who commanded tlic 
Seahorse, in which I went to llangoun, visited the place, where 
he w'as politely received, and traded with the governor for tin, 
on account of the King of Siam. The mines are on the island, 
and arc under the management of Chinese. On the continent, 
o])positc to the NE. end of the island, is a large lonn called 
Pa[)ara, from which the strait separating the island from the 
main derives its name. The Mranmas, I believe, call tliis is- 
land Salamio, and say, tliat from thence boats can go to Piappi, 
a town on the Gulph of Siam, in six or seven days. If there 
be not sofhc mistake in this, there must be a passage from the 
Bay of Bengal to the Gulph of Siam, leading from the Straits 
of Papara, and thus rendering Malaya an island, and not a 
peninsula. Such indeed at Ava I always licard alleged to he 
the case ; but as the accounts I received were contradictory, 
and in general placed the passage at or near Mergui, which was 
entirely denied by the natives of that place, I should have 
abandoned all ideas of such a passage?, were it not from the re- 
port given concerning Sala?mo by the natives of Mergui ; not 
that I look ii[H)u this as siiflkieutly conclusive, but still it de- 
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serves some attention. Although the passage is said to hare 
salUwiiter all the way, it seems to be navigable only for boats or^ 
small vessels. 

Towards the frontier of the Mranma territories, on the Bay^ . 
of Bengal, in 1795, the Siammese had a large town named* 
Smraen, in the vicinity of which many elephants are caught. 
It was in the government of the Bhura Silan, as is also Ban- 
garim, a town between it and Papara. This government wto 
subdued by the Burmas in 1810, but has probably been since' 
restored to Siam. 

Queda on the west, and Tringani on the east side of the 
peninsula, adjoin to the Siammese dominions, 1 presume at the * 
channel crossing from the Strmts of Papara to the Gulph of 
Siam, if such exist. Both are inhabited by Malays of the 
Mahommedan religion, and governed by hereditary chiefs, who 
assume the title of Sultan ; but whenever the Government of 
Siam is in vigour, they pay tribute to its King (Poa of Duara* 
wadi), who allows them the title of Raja. 


Aut. V . — On ilic Km gilts Moves over the Clicss-board. 

Having in a former Number (Vol. IV. p. 393.) given a co- 
pious abstract of an ingenious and successful attempt to analyse 
the Automaton Chess-player of M. dc Kempeleii, which has so 
long excited public attention, we return to the curious but ano- 
nymous work which furnished us with that abstract, for the pur- 
jiosc of giving an account of the various methods by which the 
chcss-lioard may be covered by the moves of the Knignt. 

This curious operation was often exhibited by the Aiitoma* ; 
ton, both over the whole board, and over half of it ; and the 
ingenious author of the work alluded to, was thus led to study 
the subject, and to determine that this operation might be per- 
formed on any parallelogram consisting of Tzvelve squares and 
upwards, with the exception of Fifteen and Eighteen squares. 
Two of these operations we have already given in the volume 
already referred to ; and we shall therefore confine ourselves to 
the collection of different solutions made by our author, and 
tliosc which he Irts himself discovered 
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The path of the Knight over the board is of two kinds, ter^ 
minable and interminable. It is interminable^ whenever the last 
or concluding move of a scries is made in a square which lies 
within the Knight'^s reach of that from which he originally set 
out ; and terminable in every other instance. 

The celebrated Euler published a paper on this subject in the 
Memoirs of the Academy of Berlin for 1759, and has there 
given a mctl^od of filling up all the squares, setting out from 
one of the corners. He has likewise given an endless or inter- 
minable route, and lie explains a principle by wliich the routes 
may be varied so as to end iq)oii any scjuare. Solutions of the 
^iine problem have also been given by Monlmort, Deinoivre, 
and Mai ran, which are given in IMaU* VI. in the following order: 

'rerminablc Routes over the lehole Bonn]. 


1. Dy Kulcv. 

No. G. 

Dy Demoivre. 

Ditto. 

7. 

Mdirau. 

Vi, Ditto. 

H. 

AhMitmoil. 

1*. Ditto. 

9. 

the Authoi*. 

.j, Doinoi\ro* 

H). 

the Authoi. 


iuteruunuhle Routes oxyr the lehole Board 

No. 11. By Knlcr. No, 1<». The Author. 


12. 

IMonsuui W 

17. 

Ditto. 

13. 

the Author. 

is. 

Dili*). 

U. 

Ditto. 

19. 

Ditto. 

15. 

Ditto. 

20. 

Ditto. 


Aui*. VI.— 7?c'i/wir7uv on the Phenomena of the Fall the Leaf 
and the Physiologic of the painted Corolla of* the Flower. 
By John Muiiuay, E. L. S. M. W. S. &c. 


T?HE iphenomcnon of the fall of the leaf in autumn has been 
variously accounted for. The learned and eloquent President 
of the Linncan Society has presumed it dependent on the ma- 
turation and expansion or swell of the bud, and this opinion 
has been adopted by others. M. Vaucher ingeniously compro- 
mises the question by considering the leaf soldered or cemented 
to the twig. This latter hypotliesis is scxih discussed. TJ>e 
most careless observer can discover the continuity of tlu? vvcssels. 
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The experiment Is a very simple one. Let a leaf be torn from 
tlio twig, and a portion of bark and wood follows. When the 
leaf assumes the autumnal tint, then indeed, as with the ash, &c. 
it may he insulafcnl, but the leaf is now dead^ the vessels of sup- 
ply no longer minister their living juices, — its veins are exhaust- 
ed, and it hangs a withered appendage, and prey to the first 
autumnal breeze. 

There are, in like manner, circumstances which do not har- 
monize with the first opinion : but to mention the lall of the 
early blossom in an analogous relation, the sudden denudation 
of the mulberry-tree, without any cliange of colour, by early 
frost *, sliews us that the cause may act suddenly and j)rcmfi- 
turehj^ and must be somethin^' distinct from the dhnensioncil 
increase of the bud. 

The sap has its periodical revolution, and as it moves In its 
channel, actotl on and influenced by the vicissitudes of an atmo- 
sphere ever varying its density, and the thermornvtnc, hy^ro- 
metric, and chxtrical relations of which are always fluctuating, 
it must change Its pulse confonnably ; and the flux of its stream 
must correspond with the circumstances on which it hingt's, and 
by which it is accelerated or retarded, regulated or checked. 

The spring gives an animating stimulus to the punctum sa- 
liens of vegetalionj which is thus anmsed from its hyhenut-- 
culum, and the tree then assumes its beautimis and refreshing 
mantle of green. This is succeeded, as the season advances, 
by the blossom and the fruit. 

Now, the sap must not only be mueli varied in its periodic 
times of revolution, but be obedient to tlje external agents enu- 
merated, and thus will the character of its deposits be essentially 
changed. The sap, at first rapid, becomes, as the sini advan- 
ces toward the tropic of Capricorn, more languid in its course. 
The tints of autumnal foliage are the external insignia whicli 
announce the changes that take place. Tlie gradual disunion 
and final fall of the leaf, is connected with the gradual contrac- 
tion and close of the anastomosing vessels, and this constriction 
is the consequence of a loss of caloric, by rcasfm of radiation 
to the unclouded sky; or, in the absence of the illimnnatiug 
sunbeam, in dark weather.* All circumstances being the same, 

* Sec Bradley ou Gardening, Luiul. \ul. i, p. 194., and vol. ii. p. 51. 
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the amount of denudation will have a faithful correspondence 
with the phenomena which favour radiation ; and I am porsua- 
ded, from repeated observation, that the leaves which strew the 
brooks are more numerous in the evening and at night than 
during day, wlien the calorific impressions of tlic sunbeam play 
on the leafy surface* 

There is a phenomenon which I do not remember to have 
seen any wlierc estimated, though it seems to me to add force 
to the opinion presumed. In the beech and odk^ See. particu- 
larly in the former, the leaves begin to fall from the tips of the 
twigs or branches, and arc shed gradually downward: now 
this is in exact conformity with what should happen in conse- 
quence of radiation; the lower foliage is protected from its effects 
l)y that above it, the last, being lowered in temperature, falls, 
and exposes tliat leafage whicli before compai*atively con- 
cealed and sheltered ; it falls in turn, and is succeeded by the 
next, See. Wc cannot suppose this j)lienomenon connected with 
the gradual retiivmciit of tlie saj) from the extremities of the 
branches. The twig can never be wholly exhausted of sap; — 
the circulation is con i])a rati vely languid, and its action torpid; 
but wera il to cvacualo the branch cntirelv, it must cease to live. 
In torpid animals the circulation continues, tliougli reduced to 
its lowest ebb. Kxperiment has determined this, and the ana- 
lOgy holds good. 

In spring, the tciiiperaturc acquired by absorption 7fiore than 
counterbalances the loss sustained by radiation^ wlii-ie in autumn 
this last is a manimnm. In \ery early spring, the premature 
blossom is «)ften cut off by the sudden contraction of the vessels 
whicli supply it. 

By watering the early bloom before sunrise, the fatal conse- 
quence referred to is jierhaps prevented ; because the effects of 
radiation are modified by a film of aqueous vapour ; or the 
previously contracted vessels are softened and expanded to the 
more gradual reception of the temperature shed upon the flower 
by the solar ray. 

The COROLLA is a very interesting subject of inquiry. The 
celebrated Linnaeus conceived that the petals acted as wings 
to waft the flower up and down in the air. Others have believed 
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that the radiant disc reflected heat into tlie interior of the 
flower ; and the author of the l^otanic Garderf’ considered 
the petals as the lungs of the blossom. 

We witness the flower of the plant unfolding its blossom to 
welcome the orient beam, and when the shadows of the evening 
close around it, we sec it fold up its drapery, and droop and 
decline. The Ilclkinthus seems to trace with its radiant corolla 
the march of' the sun ; and we see the daisy open its golden eye 
to the solar ray. It is clear, tlicn, that there is a reliition be- 
tween tlie ilisc of the flower and the sunbeam. 

The coloured petals ap{)ear to drink deep at the solar fount, 
and to maintain a temperature in correspondence with their tints 
and relation to the prismatic colours. Consequently, tlie flowers 
indigenous to an ultima Thnle^'' will preserve that tempera- 
ture inviolate, amid an alnicsphere with ice still lingering in 
its veins,''’ while those plants which bear the same beauteous 
tapestry, and glow in more brilliant and richer dyes, under a 
vertical and burning sun, will absorb no more. When the sun 
is concealed, then tliosc flowers will radiate temperature, and 
be completely shut, so s(X)n as it amounts to that of the ambient 
medium. 

The colours peculiar to arctic and antarctic regions, as welt 
as those which decorate alpine scenery, considered relatively 
witli tliose wliicb adorn the ))Iants of equatorial climes, — nay^ 
even the early flowers which beautify our spring, will be found 
in the utmost harmony with this view. Tlie smnodrop first ap- 
pears on the scene, not even daring to lift its eye to a cold and 
watery sun,— -the external white of the corolla, the worst ni- 
diator, will reflect none of that which the golden cup within 
has imbibed from the illuminated medium while the aviumnal 
crocus has its blue insignia in accord with the declining sun ; 
and as it emerges from the earth, the bud is white^ because 
otherwise, as it could have received nothing from light, so it 
could lose nothing by radiation, without certain injury. 

So soon as the solar ray strikes the crimson tips pf the daisy 
(L e. the ‘‘ eye of day*”), it begins to unfold its bloom to the in- 
fluential tem|XTature of the sunbeam, and it shuts up its snowy 
corolla in the evening, to protect the acquired warmth of the 
day from further reduction. 
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Thus does it expand the blossom in virtue of the absorption of 
li/eat * from the sunbeam, and as it loses part of its acquired 
temperature by radiation toward the afternoon and evening, it 
will slowly close by the contraction of the fibres, the necessary 
consequence of decreased temperature. There may be instan- 
cos which seem counter to this deduction, such as the ‘‘ night- 
bimemg cereusf the marvel of Pemf &c. These plants, 
however, not indigenous to Britain. The loss sustained by 
radiation on the part of the corolla, will reach its zero^ when 
it amounts to that of the ambient air. The flower has now 
locked up its petals, and lower it cannot fall, though the tem- 
perature of the ambient air may continue to decline. 

The Nf/mph/tay and its congener the sacred Lotus of the 
Ganges and the Nile, gradually shut their flowers as the even- 
ing advances, and finally plunge beneath the wave, — a medium 
of unifijrni temperature, and where loss hv radiation is un- 
known. 

I wish it to be distinctly understood, that I have been led to 
the opinion now presumed, in virtue of a very extensive series 
of experiments (mainj hundreds)^ on the temperature of the 
coloured corolla at different periods of the day, &c. To detail 
these would occupy some pages ; but an example may be 
given. The ball of a delicate thermometer was, in such cases, 
either placed on the expanded polypetaluus disc, or introduced 
into the monopetalous bell, tube, &c. 

On the shelf of a greenhouse stage, CaUa JEthiojiica^ 55° Fahr.; 
Rosa^ odora, SG"" Fahr.; Amaryllis Johnsonianny 57° Fahr, : out 
of doors, air, 54.5, Corchorus JapomeUy 56°; double red 
AncmonCy 57.5° Fahr. Air, 62° Fahr. ; Beilis perenniSj 61° 5'. 
In anotlfer experiment, air, 63° Fahr., CarduuSy 64.5 ; Cam- 
panulay 64’. And, Air^ 58® Fahr. Centaurca montanay 59°; 
Leontodon Taraxacuniy 60.5° “f*. 


* Many an anxious visit to the Cactus grandiflonta has been disappointed ; 
but the Curator of the Botanic Garden at Hull informs me, that the corolla expands 
instantly ^ and with a species of clastic force, on bringing a ckoffer of ignited coals 
near it* 

0 

’f So have I found a gradually declining temperature in flowers toward even- 
ing ; the. red coloured corolla being lower than the pelUnuy the blue still less, ai.d 
ih*i while nut sensibly varied. 

VOL. IX. NO. 18. OCT. 1823. 
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Art. Wl,^^Not}4:cinrefrard to the Temperature of Mines, By 

Mathew Miller, Escj. 51st IJght Infantry, M. W. S *. 

i HK late experiments on the temperature of mines made in 
Cornwall, and in other countries, having given rise to various 
speculations in regard to the distribution of heat in the crust of 
the earth, all of which ap{)car to me to be unsatisfactory, I now 
beg lca\c.to offer for consideration of the Society, an explana- 
tion, which does not seem liable to the objections that have been 
opposed to the others. 

In every mine, with the exception of a few, which are level- 
free, the ventilation is carried on by causing the air at the sur- 
face to descend, and traverse the works, and then ascend. Now, 
it is evident, tliat if a portion of air from the surface be carried 
down to the bottom of the mine, it will be condensed in propor- 
tion to the depth of the mine, ami, in consecjucnce of this coiidcn- 
Siitfon, will iK'come heated, and the degree of heat will of course 
be in [)roportion to the depth of the mine. The air tlms heated 
traverses the works, and imparts its heat to the strata ; it then 
ascends, and is succeeded by a frcsli portion of air from the sur- 
face, which in tlie same way becomes heated, and imparts its 
heat to the strata, and tliey, in turn, coimnunicatc it all around. 
Thus, in a long course of working in a deep mine, the air at the 
bottom is heated, and also the rocks to a considerable depth ; 
and wlien the working ceases, the mine takes a long lime to lose 
its temperature ; and this is found to be the case, })articularly 
when the mine becomes full of water, tlie water beinsr found at 
first of a high temperature, and gradually to lose its heat, which 
is in consequence of the strata imparting theirs to tlie water, and 
as soon as they have given out all their heat, the water indicates 
the mean temperature nearly of the place. 

The reverse takes place in an old mine when reworked ; in 
that cose, the temperature rises gradually as the working con- 
tinucs : and in thovse mines which arc not worked, but in which 


• Extracted from the Memoirs of the Wernerian Natural History Society^ 
vol. Iv. Part 
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tlie ventilation still goes on, I believe it will be found ibat Uiey 
do not lose more of their temperature than can be placed to the 
abstraction of the other causes of beat in working mines, such as 
that produced by the men, and the lights. 

Thii exact quantity of lieat given out by air, in jiroportion to 
its condensHion, it is difiicult to ascertain, but every tlay’s ex- 
perience pro\es it to be very considerable; and, I believe, this, 
added to the tether obvious sources of h(‘al in mines in a state of 
working, will be found sufficient to account for their high tem- 
perature. 


Art. VIII. — Tables of the Variation of (he Mafynctic Needle in 
different parts (f the (Uobe. 

rp 

1 HE intcrc'st which has been recently excited by the great 
<liscovenes in cle<-tr<MnagiU‘tisin, and the j)rol lability that the 
meteorological iind magnet ical phenomena of our globe have 
some strong bond of connexion, render it desirable that tlie va- 
rious observations on lbe\ ariation and Dip of tlie Needle should 
be collected togi‘ther. Erolessor Hansleen of Christiania, from 
whoso iiiUTCStlng work on the Magnetism of the Eartli wc 
have already made copious extracts * (tire only ones, indeed, 
that have yet appeared in our language), lias collected almost 
all the observations that have been matle up to the year 1818 , 
when bis work was completed. 

W<? shall therefore translate his Tabk*.s, so far as they go, 
and then add all those observations wliich have been made du- 
ring the last six years. We have omitted the names of the ob- 
servers as unnecessary, and also the longitudes and latitudes of 
the places of observation, as every person can readily obtain tliis 
information from ordinary works, and its the insertion of them 
at present would swell the Tables to a length that would liavc 
rendered them quite unlit for the pages of a periodical work. 


Sec this Journal^ Vol. HI. p. 124. ; Vol. IV. p. 11 1, ami 




Tables ttf the Variation oJ‘ the Magnetic Needle 


TxVBI.e I. Coyitaining the VaruUion it/' the Needle, as observed 
in T)cnmarh\ Norway and Sweden, 


Year of Magnc- 

N4MES OK Px-ACES. 0|)SL'r\a- lie Vu- 

tion. riutioii. 



Year of 

Magne- 

Names of Places. 

Observa- 

tic Va- 


tion. 

riati4)n 


Arendal, 

1796 

20-2PVV. 

Arboga, 

1799 

17 25 

Avcitad, 

1799 

17 40 

( 

1768 

19 20 

Bergen, - < 

1791 

24 45 

i 

1792 

25 30 

Bommel lslan<l. 

1792 

24 52 

Bessested, 

1780 

34 30 

('hrisiiansund, - 

1768 

16 30 

Christiansaiui, - 

1794 

22 0 

£ 

1761 

15 15 

Christiania, - -< 

1769 

16 45 

* 1 

1816 

20 15 

1 

1817 

20 3 

Carlberg, 

1799 

17 5 

Cailsciona 

1716 

11 15 


1649 

I 30 K. 


1672 

3 35 VV. 


1730 

JO 37 ! 


1731 

11 15 


176') 

15 5 


1 765 

15 3 


1767 

15 7 


1768 

15 13 


1768 

15 0 


1768 

15 2 


I76ti 

14 50 


1768 

n 56 ' 


1769 

i 15 30 : 


1769 

15 29 ! 


1769 

15 34 


1769 

15 22 1 


1770 

15 32 

Cojieiihageii 

: 1770 

15 32 i 




Drontheim, 


10 37 
l(> 20 
16 33 
Iti 26 
16 27 
16 27 
16 30 
16 30 
16 2S 
16 32 
16 20 

16 30 

17 .> 

IT 41 
17 49 

17 42 
is 0 

IS i 

18 1) 

18 23 

18 \ !t 

18 2^^ 

18 h 
18 22 
18 22 ; 
18 16 
18 17 I 
18 22 
18 11 
18 10 
18 U 
18 8 
*17 68i 
17 66 

17 56 

18 6 
18 3 

18 54 
18 15 
18 5 
17 551 
13 m 
15 25 
15 30 

15 40 

16 6 
16 40 
16 46 

16 58 

17 30 
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Names of Places. 

Year of 
Observa- 
tion. 

Magne- 
tic Va- 
riation. 

1 

! 1777 

17H.yW. 


17J8 

5^3rw. 

1 

' 1778 

17 50 


1763 

11 48 


1 177!) 

18 0 


1764 

11 58 

• 

, 1780 

18 0 


1765 

12 8 

Duntheim, * 

! 1781 
1782 

iH n 

19 :io 


1766 

1767 

12 1.1 

12 21 


1783 

19 32 


1769 

12 28 


178.S 

18 30 


1769 

12 33 


1784 

18 35 

Sl'wkliolin, 

1771 

13 4 

* 

JTHb 

19 0 

1772 

13 4 

Dyrefiords H.ivcn, 

1780 

12 11 


1775 

13 20 

Fahliin, 

iryy 

18 1.1 ; 


1777 

13 .j6 

FlckkcTn’e, 

1783 

19 29 i 


j 1786 

15 34 

Fredencks^KM/T, 

1810 

19 Ai) 1 


, 1797 

15 17 

Gottcnliui^, - 1 

lOOi 

1748 

h 30 

12 40 


1 I80() 

1 1911 

16 20 

15 52 

Ifavneliord, 

178« 

3:. 21 ! 


1 1817 

15 36 

Holmenshavp, 

1780 

43 9 i 


! 1817 

15 31 

HammciTcM, - 

noi 

a 50 . 

Salberg, 

. 1716 

9 0 

Ilustappcn Island, 

17(10 

7 0 : 

Sal a. 

1 1799 

16 0 

Hvaloors Church, 

1708 

IG 2.1 { 

Soderl^rke, 

1716 

9 1.7 

Hveen Island, - 

1072 

2 35 ^ 

Said Bilk. 

; 1804 

18 30 

tielsingder, 

1701 

11 <1 ] 

Siidank} la, 

1 1776 

5 30 

HediifK^ra, 

IT4-8 

9 10 

Skiervoeiis Chutcli, 

i 1768 

16 30 

Jukrisjcrwi, 

1770 

11 30 i 

Srrdin:>tad, 

I 1804 

18 0 

Kiclvigs Clmrcli, 
Karasjok, 

1700 

5 30 ! 

Sulen l^lcMid, 

1791 

27 15 

1708 

(i 50 ! 

Tah ig, 

1766 

6 ,>0 

Kongswingor, - 

177f) 

17 30 : 

i 

1695 

7 0 

Kill lens. 

1803 

21 0 


1736 

I 5 

Kdping, 

1790 

17 15 

I'crncii, - ' 

1748 

7 30 

Nya Kopparlicrget, 

1799 

1 7 25 

i 

U(>7 

8 .70 

Kongsdr, 

1740 

9 30 jj 

\ 

1777 

11 15 

Kusamo Church, 

1770 

5 30 || 

Utsjoki, 

1718 

3 .30 

Liridcsiiess,* - 

1605 

7 10 K. 

1 

1718 

5 37 

Lofoedeii I.slc.s, | 

1608 

1609 

0 0 t 

0 0 1 

llpsai, -j 

1740 

1746 

8 19 

H 45 

Lund Pfarrhnf, 

1785 

19 SOW. 

(Jhnhi Capol, 

1762 

10 45 

Lyderhorii, - ♦ 

1768 

19 20 1 

IJranieiiburg, 

1672 

2 35 

Lindesberg, 

1740 

9 30 j 

(! 

174.8 i 

0 0 

Nnrlh Cape, 

1769 

6 0 1 

Wardhus, - < 


0 30 

Nora, 

1799 

18 35 ; 

1 

1775 

5 32 

Norrberke, 

1799 

17 35 1 

1 

174.9| 

0 30 

Orebroc, 

1799 

17 7 j 

Vad.M'ic, ► < 

1 0 

Patrixfiord, 

1772 

3,1 30 

I 

1816 

7 .75 

Rust Island, 

1613 

4 8K. 

Vangs Chuich, 

1793 

19 ,70 

Stavanger, 

1794 

22 26 W. 

Yesteiiis, - i 

1799 

17 50 

Skudesness, 

1613 

H 0 F.. 

Vingti Dak, 

1801 

19 0 

Stadthuk, - | 

1768 

1790 

19 low. 

25 45 

• 
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Tables i^'thc Variation of the Magnetic Needle 


^Fable H. Conlaimng the Variation of the Needle in Russia. 


Year of 

Magne- 

Names of Places. Observa- 

tic V^a- 

tion. 

riatiun. 


Awatscha Bay, 
Barraiinoi Kaiiicii 
Barnaul. 


Catharinenburg, 


Carchow, 

(’heraon. 


St Elizabeth 
GluchoM'. 


(iloubouca 

Jukutskoi, 


Jarowslawi 
Jenicula. 


Krernentschuk 


Rrasnojarsk, 


Kostroma, 
Kcslotl’or Koz- 1 


Nezshni Kovinia, 

Niziii-Udinsk, 

Ncrtschinsk, 


5° 39' K. 
7 10 
2 15 
2 25 W 


Names of Blacks. 


rclersbuig, 


Penn, 

PetropauloHska, | 

Petrosauodsk, 

Ponoi, 

Pe<‘Zora, 

PuMozcrskoi, 

Revel, 

Riga, 

Samara, 

Sietseba, 

Sisraii, 

Selcnginsk, | 

Saratow, 
Se\va.stn)po], 
Tschcrkask. 


5 0 

3 45 

Tomsk, 

11 38 

Tobolsk, 

9 5 

Tanbmv, 

5 26 

UmlKi, 

6 40 

Ufa, 

14 40 K. 

Ustkamcnogorskoii 

3 15 W. 

Wologda, 

2 10 E. 

Woronetz. 

3 OW. 

Zarizin, 


I < 1 i‘ 

17H2 

i* . f 

7 30 

17St 

H 13 

1797 

9 12 

1805 

11 0? 

1806 

7 52 

1811 

7 36 

1812 

7 16 

1805 

1 10 E. 

1779 

6 19 

1805 

5 20 

1785 

5^ 9 VV. 

1769 

1 10 K. 

161 J 

22 30 \Y. 

J6U 

20 0 

1711 

7 30 

1750 

8 0 

1770 

8 10 

1770 

9 15 

1770 

1 5 50 

1735 

0 0 

1735 

0 30 


3 46 
7 9 
5 45 W. 























in iliffercnt pai U of the Globe. 




Tab. III. Containwg ike Variatiojt the Needk in Hdland^ 
Prussia^ the Netlierlands., and Szcitzerlund, 



Year of 

Magne- 

Names or Places. 

Observa- 

tic Va- 


tion. 

riation. 

Antwerp, 

1600 

9^ CKK. 

Amsterdam, 

1767 

17 30 W. 

Augsburg, - J 

1772 

1798 

16 40 

18 26 

1717 

10 42 


1717 

10 52 


1721 

11 +5 


1725 

11 56 


1725 

n 52 


1751 

1 1 16 


1761. 

1115 


1770 

16 9 


177:5 

16 18 


177 + 

16 51 


1775 

17 \\ 


1777 1 

16 42 

16 45 

Berlin, 

1777 

16 42 


1778 

16 15 


1779 

16 164 


17H) 

16 48 


1782 

17 47 


ilKi 

17 51 


1781 

17 57 


1785 

18 :i 


1786 ! 

18 20 


1787 

17 41 


1788 

17 5 


1805 

18 5 


1805 

17 57 


1805 

18 2 


1782 

17 20 

Bonne, 

178+ 

1787 

17 11 

18 1 


1788 

18 55 


1628 

1 0 

» 

1642 

3 15 

Dantzie, 

1670 

7 20 

1682 

8 48 


1760 

11 0 


1811 

13 48 

DusscUlorf, 

1783 

20 0 

Dresden, 

1797 

18 30 

Frey berg. 

1769 

15 40 

Frankfort-on-Mayne, 

» 177 + 

16 32 

Fraiieker, _ | 

1771 

19 30 

1773 

18 30 

Geneva, - ^ 

1797 

19 40 

1800 

21 30 



Year of 

Magne- 

Names of Places. 

Observa- 

tic V'a- 


tion. 

riation. 

r 

1801 

i2r26'W. 

Gcne\a, - | 

1802 

21 27 

1803 

21 18 

1 

1801 

21 13 

Griitz, 

1770 

15 50 

Coitiiigen, 

1777 

16 48 

Hague, 

1782 

20 16 

Inspiuck, 

1787 

22 40? 

1600 

0 0 

Ivonigsberg, j 

1628 

1 0 

1612 

1 5 

1 

1774 

13 30 

Lcipt ic, 

r 

1719 

13 0 

1776 

19 18 


1785 

19 41 

^Manhciin, - < 

1786 

19 53 

1 

1787 

20 2 

L 

1788 

20 5 

IMittau, 

1783 

10 52 

IMiddleburg, -j 

1786 

1788 

21 11 

21 56 

Nuremberg, 

1685 

5 5 

1771 

15 45 


1775 

16 15 

Pragut V 

1781 

1782 

16 50 

17 44 


1786 

18 9 


1787 

17 20 

Roltenlaiii, 

1767 

19 0 

( 

1784 

17 19 

Regensburg, -J 

' 1785 

19 1 

( 

1786 

19 11 

r 

1717 

13 31 

1 

1718 

14 22 

TiiWngen, < 

1749 

11 45 

1 

1750 

It 30 

1 

1752 

14 37 

Tankerniund, 

1814 

19 0 

Vienna, - ^ 

1638 

1760 

0 0 

13 0 


1781 

18 40 


1782 

18 40 


1783 

18 39 

\V urtzburg, - 

1781 

18 30 


1785 

18 33 


1786 

18 31 


1787 

18 3,5 

Zurich, - . 

1762 

15 15 


( Tn he Cvntinvcd ) 
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Aat. ITL^’^GUanings of Natural History^ gathered m the 
CoCLStof Scotland during a voyage in 182L By the Rev 
John Flemii 9C, D.D., F.R.S.E., M.W.S. Sc, (Conliiuied 
from Vol. VIII. p. 303.) 

In the forenoon of the 6th August we again touched at 
Thurso. In the store-house belonging to the salmon-fishei*y 
on the east side of the river, we observed a large Pollack, or, as 
it is called on the west coast, ^where it abounds^ Lythc. On the 
east coast it is seldom met with, although at the Isle of May we 
have caught them with a rod in company with the young of the 
cod and coal-fish. Leaving Thurso Bay, our course was now 
directed westward, lor the pur{)osc of passing through the Pent- 
land Fritli. While abreast of the Whitenhead it was easy to 
discover, from the change which had taken place in the sliapt* 
of the cliffs, and their manner of decomposition, that we had 
passed tlie limits of the great deposit of sandstone which occurs 
on the cast and north of Caithness, and of which the Islands f)f 
Orkney chiefly consist. 

The Salpa moniliformis of Dr MacCulloch, who first des- 
cribed and figured the animal, was observed in the evening in 
great abundance. When young, the condition in which they 
were at this time, the individuals adhere laterally in such a man- 
ner as to form chains oi’ten of a foot or more in length. Eight 
days after this they appeared in general detached, having at- 
tained their full size, in whicli they exceed an inch. At each 
extremity of the back there is a conical process^ nearly equal to 
the body in length. The anteal process which covers the bran - 
chial orifice, is more produced than the otlter ; wliicli , last ex- 
hibited some appearances of a va.scular structure. The stomach 
was of a dark broxmish orange, and (as well as the branchial 
band) was distinctly scen'^through the transparent gelatinous body. 
This species, (which is probably the Salpa maxima of ForskacI, 
Dcscriptumes Animalium, p. 112.), is very abundant in company 
with our JEulhmrna qiuulrangularis in the Iriths among the 
Hebrides. It is to be lioped that the attention of the naturalists 
of those districts will be directed to the investigation of its hi.s« 
tory, at present very obscure. 



Rev. Dr Flcinino'b (ileanni^*^ of Natural Histor)! 2W 

When at the mouth of L(K;h Kribol on the morning of tlic 7thj 
we landed at the cave of Uainli Smowe, wliich has been so wdl 
described, (>ve believe by one of tlie greatest writers of the age), 
in the Edinburgh Annual Register for 181 vol. v. p. 2. p. 438. 
It is situated in a horizontal bed of bluish compact limestone of 
greatextejU, alx)unding inbedsand contemporaneous veinsof white 
quartz. Upon entering the cave numerous zviUl pif^cons^ water 
ou.rcL’i and ammon mndpipers, (Totanu.s hyi)oleucos), hastiiv 
escaped. The walls were hung witJi Scolopcndrium vu1^art\ 
Cyathca dentata^ Rhodiola roscuy and Chrtjffosplculuin opposilh 
folium. On the mossy ground over tlie roof of the cave, 
especially near the place where the rivulet enters it through a 
chasm in the rock, the Dnjas octopcia/a was flowering in a 
healthy state, probably the northern limits of its Rritish geogra- 
phical distribution. In ^valking from the cave to a sandy bay 
on the east side of Taroiit-liead, the Sa,r}fniffa Th.a- 

lictrurn rmtias., Ilabcuarhi viridis.^ Lhlcra ovida and cordata., 
invite<l our .htenlion. A few shells were liki'wise ol)served, viz. 
Helix nemoralhs and JrOu.sfnrum^ BuUmus fanciatus and 
Vilrhiu pcllucuhh On tlie beach we observed many fragimmls 
ol‘ Sp(yng‘}a palmalf/y and in the deeper pools leit by the tide 
the Aplysia depilaus seemetl to abound. 

In the morning of the 8th we Ibuiid ourselves to the west* 
ward of Cape Wrath. Nor did we find this promontory mis- 
named, for we soon experieneed a stiff gale, wltich induced us 
to take shelter in Stornaway. Next morning, .in expectation 
that the wind would abate, ive proceeded on our voyage, but 
wert?now forced to run into Loch SlielJ. The gneiss rocks which 
prevail at these tw'o places exhibit iitlk? to interest the minera* 
logist on,a cursory view. At the latter place w e observed, in a 
Hsbing boat, manyAVa Bream^ here termed Braize. (Tlie Cypri- 
nus 'nitilus is called Braize in the river district of tlie Clyde.) 
This is the Pagrus Rondeletii of Willoughby, although the pe- 
culiar cliaracter which lie assigns, in pinnis dorsi et ani ex- 
tremis cutis in sinuin quondam procurrit, et cxtrcnios pinna' 
radios obvolvit ct fere occultat,”” (Ich. 312.), did not appear 
obvipus. The Hake is, according to the testimony of the fish- 
ermen, frequently caught here ; the Tusk occasionally. The 
former is probably near the northern, the latter near the so^tb- 
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ern limits of their British geographical distribution. The 
Escara ccrvicorrm is coninion on the fishing grounds in about 
seventy fathoms. 

Leaving Loch Shell, \vc came to anchor in the south l)ay of 
Scalpa or Glass Island, on the morning of the 10th. In tra- 
versing the damp mossy surface of this island, which is inter- 
sected by numerous small lakes, the following plants occurred 
in plenty. Sclumus mgr] cans and albus^ I)ro7xra rotuncVtfoVm 
and AngUca, Nt/mpJnea dlhti^ and Ldbdia Dortmanna. 

Upon visiting 'i’'arbcrt, and returning by Urga, we had an op- 
portunity of‘ witnessing some interesting examples of the indus- 
try of the small farmers of Lewis. The surface of the ground 
is unusually rugged and naked. The inhabitants, however, col- 
lect the s^)il from those places where it is too thin, or even from 
the crevices of the rocks, sonii*times in handfuls ; and, by pla- 
cing it on the more level sjiaces, make artificial fields, some of 
them not exceeding a square yard, in which they raise a scanty 
supply of winter-food for their cattle, wliich in summer enjoy 
an extensive range of hill-pasture. By the sale of llieir cattle 
and the produce of their fisheries, they contrive to live comfort- 
ably, Jind even to pay a considerable rent (on an average stated 
to us at L. 3 each farmer) to the jiroprielor, where neither re- 
sidence, comfort, nor rent, on a cursory view, would be consi- 
dered practicable. 

In the forenoon of the 13th, we rowed round the west and 
north sides of Scalpa. The state of the tide permitted me to 
perceive the riches of the submcTgcd rocks along tlie shore, 
covered as they were with a great variety of molluscous’ ani- 
mals and Z(X)phy tcs. Want of time, however, and a considerable 
swell in the sea, permitted only a casual glance. Trochus tiU 
ziphinitif^ Echinus cscidcntuSy and Alcyonmm digitatum, ap- 
peared to be common. By the examination of one of the Echini, 
while alive in a glass of water, and afterwards of fragments of 
the crust preserved in spirits, 1 was able to satisfy myself 
that the three species constituting the genus Pcdkellaria of 
Miillcr, (Zool. Dan. i. p. 16. tab. xvi. f. 1-15.), arc merely 
external organs of the Echinus, in which light Munro (on Fishes, 
Tab. xliv.), and Cordiner (Remarkable Ruins, No. xiii.) bad 
previously considered them. 
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on Uic Coast of Scoiiamt 

Tlic sjiecimens of Alcyonium dtgilaiumy licre procured, 
though all belonging to the same sj^ecies, diflered considerably 
in form and polour. By comparing them with the figures 
whicli Ellis has given in his Essay on Corallines, p. 83. tab. 
xxxii. a. A. A 2. and Phil. Trans, lili. p. 431. tab. xx. 
f. 10-13., no doubt remained in my mind with regard to the 
accuracy ot the delineations which he Inis given, although doubts 
have beer} expressed by M. Lamouroux on the subject ♦. This 
naturalist having examined a species of Alcyoniuin, whicli he 
has described and iigiired in his “ I'olypic rs Elexibiles,” p. 336. 
lab. 12. f. 4. a. B. and tab. xiii, under the title J. lobaturn, suf- 
fered himself to be misled in a ivay not uncommon, it is said, 
among liis countrymen, by assuming simililiide upon too slight 
grounds, and then confounding this similitude ivith identity. 
Hence he hastily coiieliidcd, that tiie A. iltgittUuni of iOllis and 
the A. iwos of Dr Spix (Annales du Alusemn, xlii. tab. 33.), 
belonged to his species. But the tentaciila in his speiies arc 
subc\]indrical, rounded at the extremity, ;tiul covered above on 
th(‘ margin with bluni tiiliercles; ihe tentacula of the A. dtgt- 
tatum of Ellis aie pointed anil pinniiied, while the tentacula in 
the A. exos oi’ Spix, (tlie inagnifi(‘d a})[)earance ol‘ one is exhi- 
bited, il). fig. 7.), are subclavati*, blunt, and villous. These re- 
markable disagreements of character beliveeii the figures of 
Ellis, and those of Spix, diil not escajje M. I.amouroiix ; but he 
accounts for them, (and the same reason we presume, lie meant 
shoukl ap])]y to the want of resombhmee between fheir figures 
and his own), by saying. Cette dillcTeiice est duo pciit-etre a 
t imperfection des instnimcns dont se sent servis ecs auteurs,’’ — 
a charge brought, we believe, for the first time against Ellis, whose 
reputiJtion for accuracy it cannot injure ; nor can it be more 
destructive to the credit of ibc Bavarian naturalist. 

In tlie course of conversation with the keeper of the light- 
house Mr Reid, a judicious observing man, I was informed that 
rats (the brown or Norway rat, which abounds in the Hebrides), 
after a shower, go down upon the rocks, while tlie limpets are 

^ In consequence of not employing sufficiently {lowcrfiil louscSf Ellis and others 
have failed to ob.serve the armature of diverging spiculie ai the summit of the 
ridges on the body at the external bnse of the tentacula. 
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crawling about, and, by a sudden push with their nose, detach 
them from the rock for food. Should the first effort fail, an- 
other is never attempted against the same individual, now warn- 
ed, and adhering closely to the rock ; but the rat proceeds in- 
stantly to others still off their guard, until enough of food has 
been procured. 

On the 14th, we bore a^way for Loch Broom, but toiiclicd on 
the forenoon at the Shiant Isles. Wc landed on the north side of 
Gariveilan, near the mural promontory of columnar greenstone 
The rocks in this neighbourhood consist of slightly inclined and 
alternating strata of greenstone, trap-tuff of different kinds, 
highly calcareous, and containing Bekvinites and flinty-slate 
the characters of all of which have Ixjcn minutely described hy Dr 
MacCulloch in his Western Isles;" vol. i. p. 139. Guided 
by directions which I had received from IVIr Neill, I soon met 
with the Wavellite, which he found here, and for the first tinu* 
in Scotland, when making a similar voyage round the north of‘ 
Scotland in 1811. Wavellite seems to be a recent production, 
as it forms a thin coating of cellular disers, not only on the sur- 
face of the flinty slate at the (issurcs, but on tlie surface of the 
detached masses which occur in these fissures. Towards the 
cast side, in the high cliffs, w'e perceived indications of beds of 
iron-clay, and some dark-coioiircd stripes, which were* proba])ly 
beds of wood-coal. To tiie cliffs of these islands the more ordi- 
nary sca-fowl resort in great numbers to breed. The puffins 
were abundant. 

We came to anclior in Locli Broom in the evening of the 15tli, 
opposite to the village of Ullapool, an establishment once fleiur- 
ishing while the herrings frequented this part of the loch, but 
now quickly depopulating, since these fish have changed^ in this 
neighbourhood, the route of their migrations. The village is 
built on a platform of stratified fresh-water gravel, considerably 
elevated al)ove tlie present rise of the tides, and which must 
have been formed at a period when I^och Broom was a fresh- 
water lake, with its surface elevated considerably above the 
level of the sea, and previous to its junction therewith. 

In ascending the high ground on the south-east side of the 
bay, sandstone rocks were observed regularly stratified, and ha- 
ving a S.E. dip. Nearest the shore, quartzy sandstone prevails. 
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of a close subgraiuilar structure, with intcrsjxTsed grains of red 
felspar. This includes beds of coarse ejuartzy slatc-cIay, and 
fine sandstone conglomerate. This last seems to differ from 
the <iuartzy sandstone (or Quartz-rock as it is also called), 
ebiefly in the grains being rounded, distinct, from a tenth to a 
twentieth of an inch in diameter, and connected by an alumino- 
siliceous cement, which is small in quantity, and easily decom- 
)>osec! by the action of the weather. Higher up in the hill, the 
coarse, tlnck, slaty clay j)revails, passing in several places into 
.in irregularly granular, impure, yellowish -coloured limestone, 
with disseminated iron-glance. Above this the qiiartzy sand- 
stone again appears, until at the summit a dense slaty rock 
occurs, consisting of quartz ami mica, which I was inclined to 
term slaty sandstone, from its e4>nncctions with the beds I had 
so recently passed over ; ihoiigli, had I apjmmched it ihroiigli 
a guei^s region, I wouKl, without hesitation, have pronounced it 
toar.-.c mica slate. In this last rock, portions of a coarse-grained, 
blue limestone oceuv, exhibiting some a])pcarances of being a 
fine conglomerate, 

Whili* employed in turning over some stones, in search of 
marine animals, near low-water mark, I met with the Chiton 
lnx\s of IViinant {^Brtfish y^oologi)., iv. tab. xxxvi. f. f3.), whicli 
lie slates as inliabiling the shores of Loch Ihooni. This species 
IS the Chiton rnber of Fabrieius, and other continental natural- 
ists. Jt is not the Chiton hevis of Montagu, described in Tes- 
tm‘ca Brilannica, ^J'lie //fzv’.vol’ the latter author is distinguished 
from all t he other Jialive species (except the (.’h. albn.% with which 
it is not apt to be confounded,) by its reticular border, and from 
the hexHs of Pennant, in wanting the longitudinal coloured 
band. »Pennant’s shell is common on all parts of the Scottish 
coast. It is probably the Patella articiilata cymbiformis of 
Wallace, (‘‘Orkney,” p. 41,), at least the figure which he has 
given is expressive of its ordinary appearance. The l€evis of 
Montagu is of rarer occurrence. His specimens were procured 
in Salcomb Bay, Devonshire. I have found it in Bressay 
Sound, Zetland. Our specimens agree in every particular with 
those from Devon, which were sent to us from Mr Montagu 
several years before bis death. While the Chiton lavis of Pen- 
nant must be considered as synonimous with rMAcr,*thc Ch. Jervis 
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of Montagu must be regarded as an independent species. Along 
with Chiton ruber the Ch. marymatu^ and cincrcus were ratlicr 
common. 

When on board, I trawled up, by means of a grapple, some 
splendid examples of Laminaria saccliarina and hulbosa^ along 
with several marine animals of the rarer kinds. A single spt^ 
ciinen of the Tcrchratula auriia (which 1 have described and 
figured in my Philosophy of Zoology, vol. ii. p. 498, PI. iv. f. 5. 
where Stornaw’ay is, by mistake, marked as the habitat, instead 
of Ullap(K)l) here found, was peculiarly gratifying, as con- 
stituting the third brachio]) 0 (loiis bivalve wdiich I have had the 
good fortune to add to the Rritish Fauna. I likewise found 
the Mnrecc rcticnlaliis^ Nerila palUdula^ Cardium Jasciaium^ 
Venus virginca and pidlastra^ and Patella hungaricuy of Tes- 
tiicea Hritannica. A single specimen of the Tritoniaarhorcscens 
occurred. Astcrias fragilisy aculvatay purpurea ax\d glacialis 
seemed to be common. A fragment of one arm of the latter of 
these was found in progress of forming a mouth and new rays. 
Its appearance was indeed singular, and for some time puzzling. 
The Jtnphitrilc vcntilahrwu of Sowerby’s Rritish Miscellany, 
and a Nereis, probably the pinnata of Zool, Dan. Tab. xxix. 
Fig. 1-3. were likew ise procured. Some boys in a boat alongside, 
who were fishing whitings, caught a crested- bleimy ( Blennius 
Galcrita ), an occurrence which th^y staled to be Irecjueiit. 

We left Lochbrooni on the morning of the 17th, on our re- 
turn to Scalpa, which wx* reached on the morning of the 18th. 
In the stomach of cod-fish (often a rich storehouse for the zoolo- 
gist), taken in the channel, besides abundance of Asterias fragi- 
lis and aculeata, the following crustaccous animals occurred. 
Portunus puber, the Cancer velutinus of Pennant, very com- 
mon in the Hebrides, and known by the term KcsJiokcrupen - 
Gonoplax angidatus, — Cancer asper of Pennant, which had been 
dressed with fragments of the smaller fuci,— Galathea strigosa, 
and Nephrops Norvcgicus. 

(To be concluded in our next Number.) 


2 



( 255 ) 


Art. X. — Observatuyiis on the formatian of MistSy and the 
deposition f^Dew. By George Harvey, Esq., M. G. S., &c\ 
Communicated by the Author. 

Jb^ OR the formation of mists, it is necessary tliat the tempe- 
rature of the water should l)e greater than tliat of tlie air ; 
but for the <le])osition of dew, that the heat of the body on 
whicli it is to be deposited, should be less than that of the at- 
mosphere. For the knowledge of tlie former of tliese principles 
we are indebted to the sagacity of Sir Humphry Davy ; and 
for the latter to the late lamented Dr W ells. 

Previous to the time of Dr AVells, it was supposed by Mr 
Wilson and Mr Six, that the cold connected with the formation 
of dew ought always to j^roportional to the quantity’' of that 
fluid ; and the first mentioned philosopher had the credit of 
showing, that the same degree of cold in the precipitating 
body, may be attended with viuchy with Utile y or no dew, ac- 
cording to the existing state of the atmosphere, in regard t(> 
moisture. As the difference of temperature, therefore, between 
the prccl{)itating body and the air, is not to bo regarded as a 
proper measure of the (piantity of dew deposited on a clear and 
tranquil night ; lieither is the difference between the tempera- 
tures of water and air to be consideivil as at all proportional to 
the density of a mist. The quantity of aqueous vapour coiv 
tained in the atmosphere, is as necessary for the copious forma- 
lion of mist, as for the abundant deposition of dew. 

There are three princijial conditions to be considered, when 
the fonnalioii of dew is taken in conjiuiclion with that of mist. 
In the first place, the temperature of the water, and the law 
according* to which it c(k>1s ; secondly, the temperature of the 
land, and the law by which it radiates its heat to the sky ; and, 
thirdly, the quantity of vapour contained in the air. The va- 
ried character of these conditions must necessarily impart a 
corresponding diversity to the results. The same circumstan- 
ces of temperature, which in one case would produce a copious 
deposition of dew, and a mist of considerable density, in ano- 
ther case w^ould produce only a moderate formation of each ; 
and even if we suppose the quantity of atmospheric moisture 
to remain constant, alterations of temperature will 'occasion in- 
numerable varieties of both. 
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When the atmosphere is completely saturated with vapour, 
the greatest quantity of dew will be deposited, when the land, 
by a free radiation to a pure and tranquil sky, has its tempera- 
ture diminished by the greatest possible quantity belozo that of 
the air reposing on its surface ; and a mist of the greatest de- 
gree of density will be formed, when the temperature of the 
adjacent water is above that of its superincumbent air, also by 
the greatest possible quantity. The temperatures of the two 
masses of air, althoiigli unetjual, may tlierefore be regarded as 
occupying a kind of middle state between the extremes here 
alluded to. 

In all cases the tlcnsity of a mist will be jointly proportional 
to the difference of temperature between the sea and land, and 
I he quantity of vapour held in solution by the atmosphere at 
the time of its formation. 

To show, however, the quantities of moisture that will be 
precipitated in the form of mist, fog, or rain, from the mingling 
together of e(]ual masses of perfectly saturated air, of different 
degrees of temperature, the following examples are given ; and 
from which it will be perceived, that the moisture de|)ositcd in- 
creases with the difference of temperature of the volumes of 
air. The temperatures are tliose of the centesimal scale ; and 
the grains of vapour are what a metrical cube ol‘ air contains 
at tlie respective temperatures, when in a state of saturation, 
according to the experiments of Professor I..eslie. 
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From tins Tabic it appears, that when the cfilTerence between 
the temperatures of the two metrical cubes of air amount to 
two centesimal degrees, the quantity of vapour deposited by a 
metrical cube’ of the mixed air, amounts only to ^^^th of a grmn, 
whereas the union of similar volumes at the temperatures of 4® 
and 20% occasions a precipitation of 12 grains. The greater 
the difference, therefore, between the temperatures of the equal 
masses (if air, tlic greater will be the density of the mist formed 
by the’ir union. 

* It does not follow, however, that nature, in the infinite di- 
versity of her operations, is confined, as in the particular case 
here considered, to the mingling together of equal volumes of 
perfectly saturated air, or of air containing a less proportion of 
moisture. Two or more jjarts of one particular temperature^ 
and with any assignable degree of moisUire, may be blended 
with other jiroportions (ff air, (ff a Hifferent temperature, and 
having other relations of moisture ; and from such will arise 
mists of every variety of density. 

Circumstances may be favourable to the dc|K)sition of dew 
on the borders of rivers, without contributing to the formation 
of mists. The atmosphere contains, at all times, some moi&^ 
lure ; and, therefore, when tlie relations of the temperature of 
the air and land arc suitable, and a clear and tranquil sky pre- 
vails, a deposition of dew of some degree or other will take 
place. Hut, although the relations of temperature between the 
land and water may be favourable to the formation of mist, it 
by no means follows that the union of volumes of air, of un- 
e(jual temperatures, will produce a visible condensation In 
some examples which I have witnessed, the extreme tenuity 
of the ijiist has indicated, that the circumstances of tempera- 
ture and vapour were such as just to admit of its formation. 

The deposition of dew must always precede the formation of 
mists. This will appear evident, when we consider the prin- 
ciples to which each owes its origin. Suppose at some moment 
an equality of temperature to take place between die water, the 


* See Dr James Hutton's paper on the Theory of Rain, Voh 1. p. 47. of thsp 
TranMMtuma of the Ro^al Society of Edinburgh. 
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land, and the volumes of air reposing over each. In conse- 
quence of the unequal c»x)ling jK)wers of the land and water, the 
ii)nner will first have its temperature reduced below that of the 
air ; and although by this diminution the equality of tempera- 
ture between the two volumes of air will be destroyed, and a 
condition created favourable to the formation of mist ; still, as 
the cooling of the first volume, and the mingling of the two are 
not cotemporaneems acts, dew will be the first deposited. 

In proportion, however, as the land radiates freely, with the 
same rapidity must the temi>eratiire of the superincumbent air 
be diminished, and the equilibrium between it and the atmo- 
sphere hovering over the water be disturbed. The rapid forma- 
tion of dew, is therefore accompanied by circumstances favoin^- 
ablc to tlie quick formation of mist ; and it hence becciincs pro- 
bable, that, under such conditions, mist will be formed at an 
earlier period of the night,’ than when the land radiates less co- 
piously, and dew is de)K)sited in less abundance. 

If, in consequence ol* the interposition of a canopy of clouds, 
the cooling of the land and water should be checked, and an ecpia- 
lity of temperature be restored between the two masses of air, 
and tile bodies on which they respeatively repose, the de^iosi- 
tion of dew will be siisjiendcd, and likewise all tendency to the 
farther formation of mist. The entire dissipation, of the latter 
may likewise result from the change. 

Or, if we suppose a temporary interposition of clouds, and 
conceive the land to radiate its heat only at intervals, corre- 
sponding changes of temperature will immediately follow ; an 
increase of heat taking place when the sky is obscured, and a 
diminution when its clearness is restored. Dr Wells has furnished 
a case, wherein llie temperature of grass increased 15'" in tlie 
short space of forty-five iiiitiutc.s, and which was at the same lime 
accompanied by an elevation in the temperature of the air of three 
degrees and a half. Nor is it improbable but that examples 
sometimes occur, of dew and mist being deposited in the for- 
mer part of the night, and Ixith disappearing before the mor- 
ning; or, as it may sometimes happen, the former l>e preserved, 
and the latter dissipated. The first of these phenonicna may 
take place, when a portion of the night, favourable to the for- 
mation Jxitli of mist and dew, is succeeded by a brisk wind ; 
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and tlic scconil, ulieii, by ll\e iiiter^osiliou of donsite clouds, the 
leinj^craturc of ihc land is raised, and which, by imparling its 
influence to its superincunibent air, restores it to a tein{)eralure 
equal to, or even greater than that of the atmosphere reposing 
on the water, ultimately causing the mist to disappear, from the 
increased capacity of the air for vapour. This latter circum- 
stance will also account for the dispersion of mists in the mor- 
ning, bclbrc the disappearance of ilew. 

Tho* gentle motion that must also take ])lace, from the ming- 
ling of the cold air from the land with the warmer air above 
the water, will have a tendency to increase the de{x>sition of 
dew, since new volumes of air will be successively brought into 
contact with the Cold surface of the earth, and which, by depo- 
siting their moisture, will augment the quantity of dew beyond 
what would otherwise have been formed, had the atmosphere 
remained perfectly calm. Dr Wells ibiind, that a slight agita- 
tion of the air was always accojnj)anicd with an increase of dew. 

The general tenor of these observations is in some degree 
confirmed by a remark of the same indefatigable observer, that 
dew is always Very copious on those clear and calm nights 
which arc followed by misty or foggy mornings.''' 

Plvmoiitii, ) 

July 10. 189d. j . 


Aut. XI . — Description qf Five New Genera of Plants^ behng^ 
ing to the Natural Order Bignoniacete, By Mr David Dok, 
Ivibrarian to tlie Linnean Society, Corresponding Member of 
the Wernerian Natural History Society &e. 


Amo^jg the numerous tribes of vegetables which people tho 
vast regions of equinoctial America, the Bignonwuceee hold a dis- 
tinguished rank, whether as regarded for the beauty of their 
flowers and the diversity of their forms, which give to the vege- 
tation peculiar features, or as objects highly deserving the atten- 
tion a,nd investigation of the botanist. Perhaps in no tribe of 
plants, does the form ol vegetation assume such variety as in 
this extensive family. In the beautiful genus Jacaranda^ arc 


Head before the Wernerian Natural History Society, 23d Apri! 1S23, 
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contained the loftiest trees to be met with, either in this or any of 
the ^neighbouring orders. These splendid trees, which are en- 
tirely wanting in the ancient Continent, form one of the bright 
est ornaments of the forests of tropical America. Notwithstand- 
ing the apparent facility which attends the division of this order, 
on account of the size of the parts of fructification, yet none of 
the allied orders are less understood, or contain fewer genera, in 
proportion to the number of species. We are apt to place the 
Bignoniacea among the smaller tribes of vegetables ; but in 
thus viewing it, we do not consider the great number of species 
remaining to be described in our Herbariums. In judging from 
the number already known to be natives of tropical America, I 
ami led to think, that, when these vast countries are explored, 
the number will be very greatly augmented. 

The genus Bigvonia^ as constituted by Linnaeus, contained an 
assemblage of plants, which, gencrically considered, were widely 
different from each other. To Jussieu we arc indebted, for ha- 
ving set us an example worthy of imitation, by his judicious divi- 
sion of this overgrown genus. It is the great advantage which 
a natural system possesses over all artificial methods in the study- 
ing of vegetables, that it teaches us to examine and group them 
according to their respective affinities ; and to give to the diffe- 
rent parts their relative importance in characterizing genera. 

Willdenow, and almost alFthose botanists who have followed 
the Linnsean artificial method of classification, have left the ge- 
nus Bignonia untouched, without even adopting the important 
divisions proposed by M, dc Jussieu. 

Jt is not my intention here to give a complete illustration of 
the order ; I shall confine myself merely to giving the charac- 
ters of the new genera which I have proposed. Perhyps, in a 
future numl^r of this Journal, I may ^ve some further illus- 
tration of this family of plants, as well as that of S^samea^ 
to which it is nearly related ; and on wfiich I have, I trust, 
been enabled' to collect some interesting materials. 

» 

CHARACTERES GENERUM. 

Aroylia. 

Bigkokije sp. Zrin. et Auctor. 

Cdyw profunde 5-fidus, sequalis. Corolla basi tubtdosa, 
i^perne diiatata, campanulata, subtus vcntricosji, limbo 5-loba, 
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fiubbilabiata : lohis late rotundatis, }£(][ua1ibus, m^gine undu- 
latis. Stamina 4, didynama absque rudimento sterilis. Au'^ 
tJ^ra barbatac : him sequalibus, patenb-divaricatis, apice ferfe 
distinctis. Capsula siliquaeformis, compressa, bilocularis. Dia- 
sepimentum valvis parallelum. Semma transversa, marginc 
membranacea. 

Herba ( Peruviana ) perennisy virens. Radix crassay divisUy 
carnosoyju^formis, Caulis erectuSy pedalisy tereSy ramulosuSy 
visciduSy pubescensy craaeitudine pennee anserinw v. rariiis du 
giti mifiorisy carnosua. Folia altemay aapiUa apitkameuy remo^ 
ta'y compoaiti peltahdigitaiay petiolata; partimibus prqfunde 
bi V, tripinmUifidiayinaqualilmaypatentibuay in circulunudigeatiay 
mintdi pubeacentibua visddiaque: segmentis linearihua cunjcato^ 
ciAongiavey obtusiaaimiay integerrimiay carnoatSy inaqualibua. 
PetioTi longi cplmdraceiy Q-~Q-pollicarcay camoaty craaaittidine 
penna corvina v. anscrina. Pedunculus caulis cantinuua tereSy 
camosuSy v'lsado-pubeacens, Flores termmaksy apkaJtiy nume^ 
roai (12.-18). Pedicelli remote edterniy breveSy strktiy uniflortf 
acmiuncialcSy ainguli ban bracteolo angusti lineari iisdem bre^ 
vxore suffxdtiy cmycesque tomentosi, Lacinioe calycinae linearesy 
curatffy rectay suhaqualcs. Corollae amptccy lutcay mdgnitudlne 
CatalpjK syringifobae, specioaa^ intra faucem punctia numeroAa 
md)ria notata. Stamina inchtsa. Ovarium compressumy line-^ 
arcy ensvforme. Stylus atamlnihua longioVy filiformiay gracilisy 
glaher. Stigma bilamellcduvi : lobis ovcdi-ohlongisy acutisy re- 
jdicatia. 

A. radiata. 

Bignonia radiata, Lin, 

This beautiful new genus I have dedicated to the memory of 
Archibald, Duke of Argyle, a nobleman distinguished for his pa- 
triotic virtues and love gi science, and more especially of botany. 
His fine garden at Whitton Park, in Middlesex, was justly cele- 
brated towards the middle of the last century. It contained a very 
extensive collection of plants, particularly of ornamental and use- 
ful American trees, many of which he himself first introduced to 
this coulury. There are many fine specimens of A^lia in the 
Lambertian Herbanum, from Don Jose Pavon, collated in the 
Peruvian expedition. Liunseus, and all other botanists, with- 
out having seen the plant, have very improperly referred it to 
Bignmiay and to give their opinion, perhaps, the more weight, 
they have marked it as shrubby. The figure given by Father 
Fewillie is much too diminudve, and is cauoibtt^ to convey but 
a very imperfect idea of this elegant plimt 

CHILOPSIS. 

Cciyx membranaceus, oblopgus, ventricosus, lateri inf^hnri 
ad basin usque fissus : limbo oWiquo, euperne tridentato * Co 
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ro^ basi tubulosa, fauce dilatata, cainpanulata, limbo 6-loba, 
bilabiata : hbis bvali-rotiindatis, margine crispatoicrcnatis ; tTifi- 
mo maximo, oblongo. Stamina 4, didynama, fcrtilia ; qtdnti 
rudimentum sterile, breve, glabruni. Anthera, nudae : lobie 
fcqufdibus, divaricatis. Capsnla brevis, siliquosa, bilocularis. 
Dissepimentum contrariuni, placentiferum. Semina transversa, 
marginc membranacea. 

Frutex {Meocicamis)^ erectus^ ramosus. llanii teretes^ pubes^ 
centes. VoWa alternuy Imeariai pla/na^ ehngata^ pollkarcs 
^longOy glabra^ coriacca^ basin et apicem versus attenuata. Spica 
iermlnalis, brevis^ densa^ tomentosa. Flores breve pediccllati^ 
hraeieolis duabus lineari^lanceolaiis munitL Corollic atropur- 
pareay magmtmline Chelonis. Ovarium ohhngnmy compressim. 
Stylus JUiformtSy glahery stamina longiora aquans. Stigma 
bilameUatum : laciniis ovali-ohlongisy obtmiSy aqnalibns, repli- 
XOitis, 

C. Sidigna. 

An elegant shrub, native of Mexico, from whence fine speci- 
mens have been received by Don Jose Pavon, and by him trans- 
mitted to Mr Lambert. It forms a very distinct and m'cH- 
marked genus, ix^adily distinguished from Spatlmlea by tlic 
structure of its capsule, and by having simple alternate leaves. 
I have named it Chilonsvty from labium^ and jaciesy 

account of the corolla being furniiJicd with a distinct lip. 

ASTIANTHUS. 

Cedyx tubulosus, limlw quinquedentatus, sequalis. Cofvlla 
^basi tubulosa, fauce dilatata, vcntricosa, campaniilata : Imbo 
5-lobo, bilabiato ; labio infemme trilobo, lobo medio , maximo. 
S^mvna 4, fertilia, didynama ; quinti sterilis rudimento bre- 
viore, glahn). Aniherce nudm : 2o&i^.^ualihiis, conflucntibus. 
Capsmi longissima, siliquosa, bilocularis. Dissepimenhm valvis 
paraQclum, cipssum, utrinque placentiferum. Semina trans- 
versa, compressa, margine alata ct villis numerosis papposa. 

Tl^xx\^x\Mean€anm)y €r€ctuSy ravwsiiSyfr(mdosus. I^mifcr^- 
U$y Folia tepuiy dmpikuty eUmgutay late lineariay coria- 

eeaymtfgeffiim^ giSoftra, .6~10-poZficam, latitudme ^-lineari v, 
semiundali, minerViay utrinque attenuata, Flores terminalesy 
' nufU&osiy pmictdaa. Calyces obUmgiy tubulosiy limbo cequalesy 
gfabri, Corollse cwiplecy eapxpanitlaia*y hasi tubuhsoey 
rubro^rjpm^ Di^tali purpureS : limbo 6-foio, Affo. 

hiatdx laKo sujpefiore Ai/tw, reflcxoi inferbre trthbo paiehtey 

matgine crispatis erosisqtie, 
Stjdus ewtuSy Mfbrmisy rctmstns^ ^labcTy staminibm Icmgior, 
Siigtna Inhmellatum : \adnm oblongisy ohtusky wqualibtts, Cap- 
' snia (&,unciaHs)y sW^tosay eompirssny hiloeuldri^iy 
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pdysperma : valvis eoriaceis. Dissepimentum paralklnm, cred- 
sum, utrinque placeiitiferum. Semina compresso-plana, trtms^ 
versa, margim alata atque vUlis numerosis papposa : testa dSw- 
pkx, utraqu£ 'membranacca : albumen nullum. Embryo 
nus, iransversus, rectus: cotyledoncs maxiiruv, Jhliacea:, hi- 
hbw, rmrfarmes : radicula brevissima, recta, teres, cenirifuga', 
bast obtusa, 

A. loiiglfolius. 

I was fortunate in meeting with numerous fine specimens of 
this splendid shrub, among many other new bignoniaceous 
plants, in an extensive Mexican collection lately received from 
Don Jose Pavon, and now deposited in the Lambertian Herba- 
rium. It forms a genus totally different from any hitherto pulv 
]\shed. It is distinguised from Btgncyuia by the confluent lobes 
of its anther, by its seeds being funiished with a villous pappus, 
and, lastly, by its habit. It differs from Tccorna, besides the 
characters above enumerated, in having a parallel, and not a 
transverse dissepiment, and from Spathodea (with some plants 
referred to which, it agrees in habit) it is readily distinguish- 
ed by the structure of its capsule, in having seeds furnished 
with a villous pappus, and, lastly, by the lobes of the anthers 
being confluent. The name, which I have given it, alludes to 
its brilliant flowers, and is derived from venustus, and 
fios. 

DELOSTOMA. 

BignonivE sp. Pavon MSS. 

Calyx campanulatus, trilobus, coriaccus. Corolla infundi- 
buliformis, faucc dilatata, limbo patula, bilabiata ; lalno hife.- 
riore trilolx) ; superiore breviore, bilobo : hjibis latis, rotundatis, 
planis. Stamina 4, didynama, anthcrifera ; miinto sterili, brevi, 
glabro. Antlierariim lobis pa^lelis, fequajibus. Sti^pna la- 
tufh, bilamellosura. Capsula lanceolata, compressa, mlocuja- 
ris : valvis coriaceis, subcaniosis. Dissepimentum parallelum. 
Semincf^ plana, transversa, marginc late metnbranacea. ^ 

Arbores (Peruviafice),frmdosw. Folia shnplicia, omosita, 
cUiptica, petiolata, (Atusd acuminata. Flores tcrtninalesy ^pU 
cato^acemosi, magfii, rosei. ^ 

The camnanulate, trilobed calyx, the figure of tb^.cprolla* 
the parallel lobes of the anthers, and tlie structure and form of 
the capsule, are the marks which cbaractfj|bc this ^nus. The 
species referable to this genus are the twd following, viz. 

1. D. denlaium, foliis elliptioo-^iblongis dentatis subtus pab^ 

* centibus. " , 

Blgnonia rosea, Pavm MSS. 

Hah. in Peruvift. Pavm b. (v. s. in Herb. Lamb.) 
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% D, integrifolium^ foliis clUpticis integerrirnis subtus tomcn- 
• tosis. 

Bignonia simplicifolia, Pavon MSS. 

Half, in Peruvia. Pavon }y (v* s. in Herb* I.amb.) 

The ^neric name is derived from nuintfcstwi^ and 
05, in allusiofi to the wide mouth of the Hower. 

STENOLOir 
Biononl* sp. 1 ivc* MSS. 

Calyx parvus, campaii Jatus, 5-denlatus, a'qualis. Corolla 
basi anguste tubulosa: faure ''letalA, inflata, campami- 

lata; limbus SJobus, fe(|ual'S 4, icrtilia, 

didynama: qulntl rudim nto orevir-iino, x^^bro. Anthcrarinn 
lobis lincaribus, pateuti-dH’aricatis. CaiJ>ula anguste linearis, 
siliquosa, cornpressa, bilocularis. I)t .^uphnentam paralielum. 
Semina plana, transversa, margiiie inembranacea. ^ 

Arbor (Peruviana)^ frondosa.^ crevta. Folia o/i- 

posita^feri Castancm, eUipticn^ corlaca*, nnita^ pemthtervid^ pe- 
liolatay marginc serratu^ subtus tomevu sfdlnio cophso x'cstitii, 
S-^^^poUlcaria, ilS-uncias lata, super, glabra. Flores /rn///- 
naies, mmerosi, spicatcr-paniculatl, rv trO’purpurci, inagmiudinc 
Jocarandm. Stylus staniinibus brevor, gractUs. Stiguia Inla- 
mellatum. (lapsula 5-jf?oWicam. ^ 

Obs. Nomcn diixi e avgnsli. :. el Aooc?, silapat^ ob vSili- 
quam angiistissimani. 

S. castanifolium. 

Bignonia sorrata, Pavon MSS. 

Hal), ill Peruvuc sylvi.s ad Mua\.‘ajiui. J^avou. (v. in 

Herb. Lamb.) 

JACAllANDA JilSS. 

Bignomie sp. Lru Wtlld. 

Calyx campanulatus, 5-dcntatus, rard tubulosus, triincatus, 
integer. Corolla basi tubulosa, j ipcrne yalde dilulata, camjia- 
nulata, subtus ventricosa : limbo «5-lolx), bilabiate. Stamhui 4, 
didynama; qui/ntum sterile, longius, super no yilloso-baidiatum. 
AfUJ^eres in plerisque iiniloba^ ! alteri lolri rudimento obsoleto, 
rard 0» tomenM} bilobie lobis atiualibus diyergwitibus. Cap.^ 
sufa lataj cornpressa, bilocularis ; valvis prassis, ligiieis. Dtsse-- 
pmeidum valvis contrarium, utrinque placentifcrum. ^ Semina 
plana, tituisversa, n^rgine foliaceo-alata; fe^^^in^xtenor, coria- 

cea, rugc^pUcata. , t . . nir* r • 

Afhoti^JAmer. ^qmn.) pulcherrtmt, Mimosse facte, soepe 

elati: E^^a opposUa, bipinnata. Flores speciosi, paniculati, 
ierminaks rard latiralcs, arruki, vielacet v. lutci. 

This genus is rendered interesting by tlic anomalous .struc- 
ture of the anthorm, observable in the greater part of the species 
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referable to it. Every botanist knows, that the anthers in this 
family of plants arc parted into two divaricately spreading, rare- 
ly parallel, or, more strictly speaking, confluent unilocular lobes. 
These lobes, in ‘most cases, are united together at their axis ; 
but in Ar^ylla the connection is so slight, that they appear as if 
cjuite distinct. In Jacaranda^ however, one of the lobes is abor- 
tive, with only a faint rudiment of the other. This remark- 
able chanicter of the anthers in Jacaranda first attracted my 
attention in examining xhcJacaranda mimosj/bHay which flower- 
ed last ycai in the hot-house belonging to the Comtessc de 
Vandes at Ihiyswatcr. At first, I was inclined to consider it as 
merely an accidental malfonnaiioii of the anther ; but, from 
having afterwards found it to be an invariable structure in five 
species out of the six, which are referable to this genus, I was 
lcd\o regard it as an iiupirtanl mark, not undeserving a place 
ill the generic character. The only known exeejition is the 
Jacarandu tomentom^ wlierein the anthers consist of two equal 
diverging lobes. In other resfX'cts, this species accords with its 
congeners, unless in having its leaves terminated by an odd 
■pinna. The structure of the outer covering of the seed will be 
found to furnish a character of considerable importance. I shall 
here subjoin descriptions of the species belonging to this genus. 

§ Anthcris untloblSyfoUts ahrnpic bipinnatis, 

1. J. firvUfniifr, Mna bipiunatls sub.scxju«j;is : foliolis lineari-lanccolatis ocurai- 

iialis j'lalin.s, corollis seru’eis: lulio recto. 

Jacaraijila Ihnvh. cl Uonpl, PL 1, OD. C \^, KuiUfiin 

Xi)n. Ceth el S}K PL 3. p, 145. 

Unh. projio San riifli])o, in Peruvia* cali.lu, ad n|»as (luvii Ci uancabainbn. 
Ilunihvildt vi Jionpfi/icL }^. 

Av’irtir rainnsu, lO-jK-dalis, corliic riinoso .ereo obilucta. Rami nunicroci, 
Ijatiilu foJioM. Polhi uppoiat j, jiatuitia, bijmiiiata, abru];tti jmueijuga 

.spitliainea : pimue altcrna?, jjcr paria ivinota', *n jugis.5 v. (i absque impari 
disposil-x* : Joliolm oppositis alteini.ive, Uiioari-IiinccolalU, acumina- 

1 is, f^tlibris, lero uncial ilius. Pankuhe lor min les, ariipbe, pvnunidatas multi- 
flora*. Calyces cfimp.anulati, 5-(leutati : <lf 'ous ovatls, acutis. CarolUc niagn*.e, 
violacea*, cxtiis serio^ja? : tuOus rectus fliiu-*; (luplo l>revior: faux dilatata, cam- 
panubita, spbliis ventricosa : limhus o-lobas, bilabiatus : UMs rolundatia, uiar- 
pauU> crlsjiatis. Stamina 4, didyr..nn:i, fcrtilia, per paria foruicato-coimi- 
ventia ; quinium sterile, niulto longius, diiperne v illosum, infertie attentiatum 
et glabrum. Antherte uniloboe, altcri lobi rudimeiituvix ullo. Omrium ovale, 
compressum. Stylus filiformia, ^labcr. Sti^na bilanielliitum. Capsula ligiioaa, 
ovalis, compressa, subacuto, buoimlaria, bivalvis, 24 -pohicari 8 , latitudiuc 14 - 
unciali : dissepimentum contrarium, camoaum, utrinque placentifenim. Semina 
cri'bra, plana, transverso, morgine membraiiacea. 

2. J, oblttsifolia, folUs bipinnatis multijugia : foliolis ovali-oblJngis obtuais pu- 

bescentibus, corollis glabiis s tubo arcuato iauce tripl6 breviore. 

Jacaranda obtusifolia, Humb, ei Bonpl, PL jEquin, 1. p. 62. L 18. Kunlh in 
iVov. Gen, et Sp, PL 145. 

Ilah, jiixta Caridiana in umbrosis ad ripas Orinocco nuininis. Ilumlaldl 
ft Ronpland, Tj . Arbol del roseto Colonis, 
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Arbor ampla, 30-p^lalls, ramosa : trunrus strictus, 12-pe(lcs altus, diametro 
supernd divisua. Rami eloiigati, itcriim et iterum divisi, cortice 
cinereo xngoso obducli. Rolin opposita, paten tissiDia, pedalia, bipinnata, 
abrupte multijuga: pinms nuinorosie, altcrnae v. o})])ositie, subilistantes, in 
jugis 15 digestae; folidis ovali-oblongis, olitusis, alternis op]}Ositisve, eontiguis, 
marginc pauld retiexis, supra pubcscentibus. PamciUat ain])lie, imiltillone, 
^ifustc, ssepiiis laterales. Calyces parvi, campainilati, 5-dcntati : deatibus acu- 
tis, aequallbus. Corolla violacca?, glabrir, J. mimnsifoM majorcs : tubus basi 
inflatus, medio constrictus, uiifraeto-arcuatus, liiiicc tripio brevior ; ftnuu valdo 
dilatata, inflata : limbus 5-lobus, bilabiatiis : loins rotundatis, plains. Stamina 4, 
^dynama, fertilia; guinltim sterile, iiiuit5 longins, superno villosum ; Jilmnenta 
fertilium glabra, arcuuta » autheras unilobas jier paria conniventes. Ovarium 
ovale, ancipiti-com])resaum. Stylus filiforniis, glaber. Stiyma bibiniellatum. 
Capstda 

3. J. mimmfolia^ foliis bipinnatis multijugis : Ibiiolis tra])cz()idi-ovalibus ob- 
longis mucronatis pubcsccntibus ; impuri biiiecolato lungiore, corollis seri- 
ceis : tubo subarcuato fauce triple breviore. 

Jacaranda mimosifolia, Bon in But. Reg. t. b*;U. Jacaranda ovalilblia, Rrotm 
in Rot. Mag. t. 2327* 

Ilah. in Brazilii. ^ . (v. v. c.) 

Arbor (caldario culta) siiborgyalis, gracilis, erccla, cortice cinereo, in feme 
cicatricibus nodosa : ramorum catdisqm pars novella hete virens et guttis crystal- 
lizatis sparsa. Folia decussat()-o|jposita, paten tissiina, rlistuntia, bipliinal:!, 
oblong, villosa, miculis crystalUms iiue(pialissiniis adsj)er.sa, palmaria ad ses- 
quipedolia: pinna oppositse, lineari-oblungse, abrupte multi-(l4~24)-jiigsxs 2^3- 
unciales, approximatae cum rachide coiniimni canaliculata in marginein bre- 
vem erectam viridiorem utrinciue atteniiata : pinmtla jiarvae, deeursivo-s oppo- 
flltse V. subaltemsc, impari-multl-(10-28}- iigir, contiguie, traiiezoiili-ovafcs, 
oblongae, mucronatse, 3-4 linearcs aut magls, peripheria subdcflexa?, subtiks 
pallentes venisque reticulata* ; impart tenninali, erceto, longiore, lanceoluto ; 
raekis anguste alata. PanktUa ampla, nuda, tcrniinalis, niultinora, crcctoqiyra- 
midata, remota, decussato-ramosii, villosa, patentissimu, rachide vireiite ciiin 
ramulis bi-trifidis jier paria dispositis peiUceliisque compressiusculis : bravtra 
minimie, coducie. Flares speciosi, nutautes, ca?rulesceiitcs, scricci. Calyr 
herbaceu^ minimus, ^dllosus, Ti-dentatus. Corolla obloiigo-tubulosa, ciim])aiiu- 
lato-bilabiata, sesquiuncia longior, pube minuta apjiressa densa extils vestita: 
tubus subarcuutus, compressiusculus, in faucein 3-|)ld loiigioreiii de]iresso-cam- 
pfihulatam subtils ventricoaam plicisque nonnullis longitudiiialibus striatam 
dilatatus : Umbus brevLs qiiinqiielobiis, sursuin obliqiialus, loL’is rotundatus in- 
tu8 villosis; Uibii infetioris lacinia' trina*, marginc subcrispatie et eroso-re- 
pjuidie, medio csteris porreclior ; supei'voris brevioris breviusque lissi lacinia; 
binie, reilexse, medio inieme alba*. Stamina 5-4, fertilia ochrqleuca^ lauce 
duplo breviora, summo tubo inserta, ex utriuque ]ier paria conniveiitia (pari 
inmriore pauld breviorc): filamenta infenio secundum l^tus internum pilis 
flavo-capitatis (sterilis consimilibus), cristuta : 1 sterile rectum, fauoa exsertum, 
medio albo-barbatum, penicillo corolla; concolori terminatum, de infra medium 
deorsilm attenuatum atque glabrum : anUiera (ob loculum inferiorem castna- 
tum) unilobce, lineari-oblonga*, ochrolcucce : Itxnilus cucullato-ileluscens, recep- 
tacuio fUflco adnatus. Germen uvalo-obiongum, acuminatum compressum, nu- 
diusculum, biloculare, dissepimento contrario, utrinque placentifero. Stylus 
glaber, partlm persistens^ Stigma cuspis oblonga, styli continua, compressa, 
acuta, hilameUoso-partita, styli concolor, ext&s l^vis : Idbis rejilicatis. Don in 
ioo.eU, 

4. foHis bipinna multiju^s foliolis trapezoidi^valibus mucro- 
nulati* gk^ris coriaceifl ; imjMui elBptico-rbomboiaeo acaito maximo, coiol- 
lisglabm: tubo arcuato faucem sub^uante* 

Jacaranda rbbmbifolia, Mepf Prim. Ft. Esseq. p. 2i:i. 

Bignonia lilicifolia, Anderson^ Cat. Hart St Vincent, in Trans. Soc* Arts^ 

VoL XXV. 1807. p. 200. 

TTdb. ad Kssequebo flumen in sylvis. Anderson. T7' (v. s. in Ileib. Lamb. ' 
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Affjor crecta, pulclicnima, 25 ad 40 |je<les alta. Uami nsaiirgcntesii elongati, 
terctcs, cicatrieibus latis l» foliis del apsis ortinn ducentibus notati, ajque cortice 
cincrco obducti. X^olia ampla, pateiitissima, elegantia, fere Mimona: bipin- 
nata, abrupte miiltijuga, decussiilo-opposita, distaiitia, ^)almaria v. pcdalia,' 
nune Bcsqnipedalla : pimuB oppositiP injurs 1 ) v. 18 subilistantes : foliolis ple- 
rumquc oppositis, subsessilibus, trapescoidi-ovalibus, mucronulatis, coriaceis, 
inte^rrimis, siipr^ ^labris iiitidisque, viridibus, subltia glands, ad l)asin nervl 
mcdii pilosis, niargiiie paulo deflexis, in ju^s C v. 15 coiitiguis cum impari 
maximo rhombeo-elliptico aciito. Petidi cum racMbm commmiihv^ terctes, 
finni, basi valdu incrassuti, supra caiialiculati ; jmrCiaiibm siibter carinatis, atl 
pcripheriam alatis, versus a})icem laiioribus magjscpie foliaceis. Panicidw par- 
vjp, laterales et tenninal(^a, decufisato-ramosi : rawis vario dichotomis rar5 
subsimplicibus. Fhyrcs spedosi, in iermhuilibu^ numerosi, in hiteralihus paucio- 
res. * Pedtcelli bi v. trilidi, glabri. Calyces parvi, cnmpaiiulati, quini^ueden- 
tati : denlibus minimis, acutis. Condla magna, viola< 9 a : iithns anguste cylin- 
draccus, arcuatus in laucem inflatam campiinulatam subliis vcntricosam supril 
depressam ipso vix loiigiorem dilatatus : limlms d*lobus,«bilabiatus; lahioinfe-> 
9 w^trilobo, patcntc ; superiore bilobo, retlexo, loins rotundatis, paul 6 crispa- 
tLs ct croso-repandis. Stamina 5, quonim 4 fertilia et didynama, inclusa ; 
quintum sterile, cseteris iimlto longius, extra fuuceni, exsertum, supenio vUlo- 
sum. Antli^rtB unilobie per paria eoiiniventcs, ultcri lobi rudimento miniitissi- 
nio. Ovarium ellipticinii, conq^ressuin, biloculare dissc'^nmento contrario utrin- 
que placcntifero. Stylus filifbrmis, gracilis, gbibor, partim persistena et ova- 
rium coronans. Stigma bilainellosum ; lajciniis ovalibus, obtusis, repUcatis. 

5. copaia^ foliis bipinnatis 4-5-jugis : foliolis eUipticis cuneatisvc obtusis 
coriaceis glabris, calycibus tubulosis tnmeatis, corollis velutinis. 

Jlignonia copaia, Aubl, Gnj, 2, p, C50. t, 205* et 202. (i)ro c^psula). 

Bignonia j)rocera, JVilbL Sp, PI. 3. p, 307* Prrsoun Syn. 2. p. 173* 

Tlaln in Guianm nemoribus. Anblety Martin. T 7 . (v. s. in Herb. I^amb.) 
Arbor vasta, formosa, sexaginta aut usque octoginta pedes alta, apicc ramosa. 
Trurmis strictus, diametro 2-3-pedali, cortice crasso cinereo rugoso obductus. 
Rami numerosi, erocti, nudtidivisi, frondosi. rolia ampla, patentia, opposita, 
liipinnata sine impari, 4-5-juga, ilccussato-disposita, sesqui v. bipedalla, latitu- 
dine 0-10 unciali : pitma; opposite*, patulie, ]H»r paria reinota?, rachide compress^ 
glabra, supia canaliculata : fdiola opposita, cHij)tica v. cuneata, obtusa, ))lana, 
iiitegcrrima, coriacca, glabra, lucida^ stipite brevisBimo sulfulta, per ntchiii in 
jugis 3 V, 0 cum impari disposita,* bi v. triiwllicaria, 1 v. sesqui-unciam lata- 
Peiioli camnnnid^s cum rachide teretes, supra canaliculoti. Panicula temiinalfts, 
am])la ; rami oppositi, clongati, recti, crucmtirn digesti, niultifiori, jnibescentea. 
Pcduncvli breves, alterni, oppositi aut sparsi, divisi, tri aut pluritiori, pubc 
densa. minuta tecti. Calyces oblongi, tubulosi, truncati, intci^, veluHni, ad 
oris latus utninique fissa brevissima disimpti. Corolla cnjrulca, inagnitudine 
Digitalis amUgiuBj bj^si tubulosa, superne dilatata, campaiiulata, ventricosa. Umbo 
Tidobo, bilabiata, fauce barbata, extiis velutina ; lalno snperiore bilobo, reflexo ; 
inferiore trilobo, patulo, lobis subrotundo-ovalibus, nuirmnc pauld ^crispatis. 
StamiTM 6, quorum 4 fertilia ct didynama ; quintum sterile, clc^gatum, super- 
no villoso-barbatum. Antheros unilobsc, alteri lobi rudimento vix ullo, Qvatue, 
acutiusciilm, deni5m putulce, lateralitor rini?i longitudlnali dehiscentes. Ova.. 
Hum eUipticum, obtusuni. Stylus ercctus filiformis. Stigma bilamellosOm : 
Idas ovali-oblongts, rmdicatis. <7apsula ovaUs, compressa, obtusa,' biloculans, 
polysperma : valvis planis, crassis, ligneis. Dissepimentum contrarium, utrin- 
que piacentis camosis seminiferis instructunk Semina lata, compresso-plana, 
transversa, margine ibliaceo-alatiu 

§ Anlherqe bilobgs: lobis oqtadibus^Joliis imparUnpitmaiis. 

0, J. tmentosa^ foliisi bipinnatis impariiubquadrijugis ^ foUolis Qvatis elliptU 
cisve acutis iusequaUbus subtJis junioribusque tomento.sis, corollis serioeis, 
ramis pubcsccntibus. ^ . 

Jacaranda tomontosa, Brmcn in Bat. Mag. fin ohsci'vationc ad descHpSoncm 
ovalifolin srar supra cihriam adjeefa-j 
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Haih^ in Brazilift. Georyius Siaunion, dartmeaus, Selh* • (v. 8. in Herb. 

XiamK) 

Arhor ramis terctibus pubescentibus, cortice cinereo. Folia dccussato-oppo- 
Bita, bipinnata v. rare simplicitor pinnata, impari-pauci (3^4)-juga, spithame^ 
piatratia: pinnis per paria distantibua, 2->5-jugis; inferiorilius subsimpU- 
cibua: foliilis ovatia eUipticisve, acutis acuminatisve, planis, integernmis 
oppositisy reticulato-venoais, iniequalibua, sessilibus, i-2-uncialibufl, 3-lineas 
ad poUicem latis, supra in adulHs nudiuscuHs, subtiis juniuribusque 

tomento copioso tectis. Panicula parva, temiinalis, caiio-tomentosa. Pedun- 
cuU oppositi, filifbrmcs, elongati, 1--3 ilori. Calyces canipanulatl, pedicellati, 
5-dentati ; dentilms ovatis, acutis, aequalibus. Corolla violacea, extiis sericca, 
ba^ tubulosa, superno ampliata, supra depibssa, infra ventricosa, limbo 5-loba, 
bilabiata : lobis rotundatis. Stamina 4, didynama blamentis gmcilibus glabris 
fomicato-aTcuatis ; quinto sterili, elongato, robustiore, cseteris duplo longiore 
et extra Umbum produdio, barbato, apice clavato. Antherm per paria approxi- 
mator, bilobae : klis oblongis secj^ualibus divergentibus Ovarium ovatuin, com- 
nressum anceps. Siylks fmtbrmis, gnu'ilis, staminibus longior : sHyma bilamel- 
losuni : laciniis ovfdi-oblon^ replicatis. Cap^Ua ovali-orbiculata, compr^^sa, 
sesqui poUicarem longa, latitudine unciali, bevis bilocularis, bivalvis : ifolvis pla- 
nis, €1*83313, lignosis. ^m£ptmen/f/mtran8vcrsuni,utrinque placentiierum, Semirus 
in loculo siiigulo numero3a, imbricata, plana, transversa, margine late t'oliacco- 
alata : testa duplex ; exterior crassiuscuta, coriacea extiis pUcato-rugosa, fusccs- 
eens: interior membranacca, diaphana: albumen nullum. Embryo mugniis, 
foliaceus, lacteua, transversus ; cotyledones lata? obcordatfi-roniforines, plana;, 
applicator, extiis convexor : ra^EouIa brcvissinia, subrotuiubi, centriiuga. 

Species sequentes adhuc valde dubite : 

Bignonia cnerulea,. Linn, in Sp, PI, 872, qum Arbor Guajaci latiorc fidio, 
Bignonio; ilore cocruleo, fructu duro in duas piurtes dissiliente, seminibus 
alatis imbricatim positls, Catesb, Carol 1. p. 42. t, 42. 

JIab. in Bahanue insulis pnesertim Providentiae juAa urbom Nassau. Co- 
tesby, . 

Jacoranda Brasilbina, Ijim, Encycl. l.p. 420, qua Bignonia Braslliana, iVil&L 
Sp, PL ct Jacaranda II., Pis. Bras, 165. 


J^ViT. XII .— the Existence of a group of Moveable Crystals 
of Carbonate Lime in a Fluid Cavity of Quartz *. By 
David Bbewsteii, LL. D. F. H. S. Lond, & Sec. R. S. Edin- 
burgh, &c. &c. 

jAlltiIough particles of opaque solid matter have been observed 
in tlie cavities of crystals containing' fluid, yet, so far as I can 
find, no crystallized body, and, indeed, no matter capable of 
crystallization, has ever been discoveira in them. The quanti- 
ties of saline impregnation, indicated by a scarcely perceptible 
cloudiness in solutions of tilver and muiiate of barytes, were so 

miniife in Sir Humphry Davyds eicpeiiments, that he considered 

■ ... — — — 

* This artkto forma Sect. VII. of our author's paper on the New Fluid, an ab« 
etraet pf part of which ^^83 given in this volume, p. 94. 





in the Cavities of Minerals. ^9 

the water as nearly pure I was, therefore, in no small degree 
surprised, when I* discovered, in a cavity of a quartz-crystal froip 
Quel)ec, from the cabinet of Mr^Allan, not only insulated crys- 
tals, but a tolerably large group, which were moveable through 
the fluid upon turning round the specimen -f*. The crystal was 
perfectly sound around the cavity, which had a sort of triangu- 
lar form, one of the sides of the triangle being about one-tenth 
of an inch long. The fluid was quite transparent ; and, as the 
air-bubble was not perceptibly diminished by heat, there is every 
reason to think that the fluid is water. The crystals were trans- 
j)arcnt to a considerable degree, and had a white milky tint, 
when seen by reflected light. 

In considering the circumstances of this singular phenome- 
non, wc arc led to suppose, that the included crystals had been 
dissolved in the fluid at the time of its being shut up in the 
quartz, and had afterwards been deposited from the solution. 
The ingenious supposition of Sir Humphry Davy, that a liquid 
hydrate of silica may exist at high temperatures, and may con- 
tain small quantities of atmospheric air, will no doubt explain 
the phenomena of water in rock-crystals; but it is- not easy to 
comprehend how (he formation of a group of crystals could either 
have accompanied or followed the separation of the water and 
file silox. ♦ 

As the specimen nowalludcd to is tfX) valuable to be destroyed, 
for the purpose of analysing the minute crystals, it is })robabIe, 
that our information respecting them would have been very li- 
mited, had riot a circumstance of an accidental np.ture enabled 
me to throw some farther light on the subject. Several years 
ago, when I was examining, along with Earl Compton, a large 
collection of quartz-crystals from Quebec, for the purpose of ob- 
taining remarkable crystallizations, 1 was much struck with the 
appearance of several spherical groups of whitish crystals, with- 
in some of the specimens. Upon pointing out to Lord Comp- 
ton this peculiarity, his Lordship agreed with me in thinking 

* In another part of his interesting paper, Sir Humphry Davy makes the fol- 
lowing observation: The fluid, in all the ciystals, (in two It was minutely exa- 
mined) was found to be water, neaily purs, containing only a minute portion lif ths 
alkaline sulphates/’ PkiL Trans* 1823, p. 370 .— £d. 

f There were also numerous opaiuc particles in the cavity, wlil?h descended 
slowly in the fluid- * 
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that tliey belonged lo the Zeolite Family. Having purchased 
All the specimens that could be found, I have since rqieatedly 
examined the included crystals, with the view of determining 
tlieir nature. I found that they did not belong to the zeolites, 
but consisted principally of carbonate of lime ; and, as every 
mineralogist who saw them considered them as something new 
in appearance, I expected that a greater quantity of them might 
be found for the purposes of analysis. Familiarised, therefore, 
with the aspect of these groups, I was convinced that the crys- 
tals in the fluid cavity were the same substance ; and a more ac- 
curate examination has established their perfect identity. 

These white crystals sometimes occur in minute insulated 
spiculm within the solid mass, but most fretjuently in spherical 
groups of extreme beauty, surrounded with the most transparent 
quartz. Many of the open hollows and crevices of the quartz 
crystals are filled with them, and numerous aggregated groups 
adhere to their external surface. These crystals, though very 
nunute, I have found to have a jx>werful double refraction ; and 
as they are wholly dissolved with effervescence, excepting a little 
adhering silex, in diluted nitric acid, there can be no doubt that 
the external crystals, and consequently tliose in thb fluid cavity, 
are carbonate if Him *. 


Art. XIII .— on the prestimed Analogy of certain 
•» Organs of the Embryo^ in several distinct Races if Vascular 
Plants. By John Yule, M. D. F. R. S. E. Fellow of the 
Royal College of Physicians, Edinburgh. 

P REvious to entering on the detail of the facts, on which the 
following conclusions are founded, whether true or false, I may 
be permitted to state, that, in all our inquiries after truth, Uiere 
is nothing of greater moment than an accurate and definite use 
of terms : for it is probable, that the neglect of this, more than 
any other cause, has retarded the progress of the sciences in ge- 
neral. "^ords used in a loose or improper sense, indeed, do 
worse ihan retard: they bewilder and mislead, by substituting. 


* Since these observations were made, Mr Nordenshjold has confirmed this re- 
ittlt, by expcriipents made with the blowpipe. 
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whal is imaginary fi^r reality. This evil has been expei'ieiiced 
in a particular manner in our inquiries into the natui*e of living 
and organised bodies, in which there is so much obscurity, and 
so mucli difficulty. The organs of animals have, indeed, been 
dissected and examined from very early times ; and more espe- 
cially, since the i*evival of leaniing in Europe. But our ac- 
quaintance w ith the structure of plants is of comparatively mo- 
dern date ; and is necessarily more imperfect, liom their organs 
being less paljmble than those of animals in general. In both, 
however, the obscurity and difficulty of the subject has aiforded 
the usual scope lor conjecture. Analo^es have been assumed, 
on the slightest seeming resemblance of functions. Phenomena 
have J)cen attempted to be explained, by reference to other phe- 
nonict^a imperfectly observed, and therefore imperfectly ami- 
preheiKled lii beings possessing little in common but the proper- 
ties of life and organisation, although in every other respect 
constituted on a distinct })lan. Thus, since the discovery of the 
circulation of the blood by the acute genius of Harvey, a corre- 
sponding circulation of the sap in plants has been, contrary to 
the principles of just induction, first imagined, and then supjx)rt. 
cd by argument; and an arterial, venous, and lymphatic system 
of vessels lias been, on very slight evidence, attributed to plants. 
Again, since the clear demonstralion of the sexes of plants, by the 
celebrated ]..inna?us and his followers, terms have been borrowed 
from the appendages of the ovum of animals, and applied to those 
of the seed-vessels of plants, without due proof of the correctnefis 
of the analogy, and, therefore, with manifest injury to the unravel- 
ling of the triitli. But, if it should be argued, that the fact of the 
existence of a sexual system in plants, is in itself a proof of the 
justness of such analogy, it may confidently be replied, that the 
existence of some truth in the analogy from which terms are 
frequently derived, has been one of the most usual means, firsts 
of tlie reception, and, eventually, of the establishing of exxot. 
Analogy, of itself, is one of the most useful of all monitors in* the 
study of truth ; It affords the most important suggestions to the 
mind ; but these must be submitted to the ordeal of experiment, 
and patient observation, otherwise we shall be perpetually misi. 
led. It is not only unsafe, then, to draw conqiusions frmn the 
. laws of the animal economy, and to apply such conclusions to 
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those of the economy of plants, but it is, in many cases, equally 
delusive, to. apply the deductions of analogy to the distinct races 
of plants themselves ; and yet this source of error is still too pre- 
valent ; notwithstanding the meritorious discoveries of Csesalpi- 
nus, Geertner, R. Brown, Mirbel, and lately of Cassini, in this 
fundamental part of the physiology of plants. But, surely, be- 
cause Caesalpinus discovered, that, in a great number of the seeds 
of plants, the embryo, forming, in many tribes, the body of the 
seed, included as between two shallow cups, the still unevolved 
parts of the future plant ; pn^tecting, and, as it were, cherishing 
them ; absorbing moisyire from the earth, and, as was long since 
discovered by Robert Boyle, a portion of the atmosphere*; — cer- 
tainly neither Caesalpinus, nor his successors in the present/’day, 
hav^ had sufficiently correct grounds for concluding, that another 
race, including the greater part of the numerous tribes oi vascular 
plants, formed on a distinct plan, in the general structure of their 
seeds, and even in their minutest germs and manner of growth, 
as well as in the structure of their stems, in short, every part of 
Uieir economy, should yet possess in their embryo a single mono- 
cotyledon, and constitute a class on this very account. It has 
been concluded, that the Natural Method of arranging plants 
must stand or fall with the truth of this hyjjothesis. But, in -fact, 
the natural method has no need of support from the imagination ; 
and, indeed, if it did so, it would deserve to fall. But it is time to 
come to the point in dispute; and probably the speediest method of 
(hiding this or any other confroversy is, to ai)peal to the acknow- 
ledged principles of adversaries who, I presume, must admit, that 
the surest of all characters in deciding precisely the nature of any 
given organ, whether in plants or animals, is its relative position. 
Let us try the question of the existence of monocotyledons by 
this test 

L The TKUE COTYLEDONS, then, are immediately connected 
with the trophosperm, and situated, as in the seeds of the nu- 
merous tribes of Leguminesc, extEenally with respect to all 
the other organs of the embryo, which they envelope. 

The supposed monocotyledon of Mirbel and Cassini, on the 
contrary, is not connected with the trophosperm, and is situated 
IKTEBKALLY, with respect to these organs. 


• See tho late excellent work of Mr Ellb on the Germination of Seeds. 
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Thu REAL COTYLEDONS contaiii that substance which has 
(not indeed very appropriately) Ixicn termed Albumen by 
Ga^rtner, which, islrestiiied to nourish and promote the evolu- 
tion of the infant progeny of the species. Whereas, the suppo- 
sed MONOCOTYLEDON contains none of this alimentary farina- 
ceous substance, being the mere envelope of one of the germs 
of the seed ; in fact, an abortive slieathing leafet, common to the 
seminal and eauline germs. 

3; Sup]X)sing the true cotyledons of the Cruciferm, for ex- 
ample, were rut off from the remaining j)arts of the embryo, 
iliere would still remain all of the organs which possess any just 
analogy with those of the embryo op the supposed monocoty- 
ledon oiis tribes. 

, i*;*\VhiJst every one admit » the eMstcncc and definite posi- 
tion of the* true coi > t.LDOxs, alnnjst every author differs as to 
the posit ion of the supposed monocotyledons. M. Jussieu ap- 
plies this term to the scutula or scale, at the base of the seeds of 
the Grainineu'. GaTtncr applies this term to the body of the em- 
bryo; whilst Mirbel * and Cassini, in a late number of the Jour- 
nal de rh\ si(|ue, aHi\ this term to the first enveloping leafet of the 
germ ; but, as I have already shown this would entitle every 
one of the first sheaths of the several germs of the seed to the 
same designation, which w'ould be ridiculous. The opinion of 
Linna'us was, that the farinaceous perisperm was the monoco- 
tyledon, — an organ totally distinct from the embryo, in the whob 
('f the supjxised m<mocolylcdonous tribes. 

5. 'J^'lie existence of the inoncKotyledon being then imagina- 
ry, the term monocot yi.edonous is false, leads to error, and 
ought to be laid aside. The term E7idog€na^ proposed by 
Decandolk^ seems more appropriate ; yet even this term must 
be limited in its application. The great and very natural Fa- 
mily of UMRELLiFEiiE jxissess rcol cotylcdons, but are not exo^ 

* I have shown that the filiccs are endogena^ but still this 
singular rac‘c are totally distinct from all the rest. 


• I’hysiologie vcgutalc, &c. 

•f* Observations on the Germination of the Graminese, Mtmoira tf tht Werne~ 
Natural IJUtoii/ Sockty, vol i. 
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Aut. XIV.— ^ Descriptim and Draugh/^ a Nczo Invented 
Machine^ for carrying Vessels or Ships out of or into any 
Harbour^ Port or River ^ against Wind and Tidc^ or iri a 
Calm, By Jonathan Hulls. With a Plate. 


the history of the invention of the Steam-boat is but intper- 
fectly known in this country, and still less on the Continent, wc 
have long been desirous of laying before our readers the diffe- 
rent documents upon which it is founded. * ^ 

The great rarity of the pamphlet published at London in 
1737, by Jonathan Hulls, has hitherto prevented us^f’':/iu :*'» •- 
rying this wish into effect ; but we are now able to reprint the 
portion of it on the steam-boat, from a copy presented to the 
Library of the Royal Society of Edinburgh, by its distinguish- 
ed president. Sir Walter Scott. 

Mr Hulls’s j)atent, which is prefixed to the pamphlet, was 
signed on the 21st December 1736. The part of the pamphlet 
which we have not printed, contains nothing more than a series 
*of elementary propositions in mechanics and pneumatics, which 
have no greater connexion with the steam-boat than with any 
other mechanical and pneumatical engine. 

« « Whereas several persons concerned in the navigation, have 
desired some account of my invention for carrying ships out of and 
into harbours, ports and rivers, when they have not a fair wind ; 

‘‘ But I could not fully describe this ma^Mne^ without wnting 
a small treatise of the same, in which I shall endeavour to de- 
monstrate the possibility and probability of the matter undertaken. 

There is one great hardship lies too commonly upon those 
who propose to advance some new, though useful, scheme for 
the public benefit: the world abounding more in rash cen- 
sure than in a candid and unprejudiced estimation of things, if 
a person does not answer their expectation in every point ; instead 
of friendly treatment for his good intentions, he too often meets 
with ridicule anfl contempt. 

But I hope that this will not be my case ; but that they will 
form a judgment of my present undertaking only from trial. 
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If it should be said, that I have filled tliis tract with tilings that 
are foreign to the matter proposed, I answer, there is nothing in it 
but what is nCccs^ry to lie understood by those that desire to 
know the nature of tliat machine which I now offer to the world : 
and I hope, that, througli the blessing of Gon, it may prove 
servicer* hi c to my country. 

“ In ;.ome convenient part of tlie tow-boat, there is placed a 
vessel about two-thirds full of water, with the top close sliut. 
This vessel being kept boiling, rarifies the water into a steam. 
This steam being con vcye(i%i rough a large pipe into a cylindrical 
vessel, and there condensed, makes a vacuum, which causes the 
wx‘ight of the atrnosjihcrc to press on tliis vessel, and so presses 
clown a piston that is fitted into the cylindrical vessel, in the 
manner as in Mr Nciccomcns engine, with which he raises 
the water by fire. 

In Plate VIII. Fig. 1., P is the pipe coming from the furnace 
to the cylinder. Ci The cylinder wherein the steam is condensed. 
li The valve that stops the steam from coming into the cylinder, 
whilst the steam within the same is condensed. S The pipe to 
convey the (Condensing water into t^c cylinder. T A cock to 
let in the coiulensing water when the cylinder is full of steam and 
the valve p is shut. U A rope fixed to the piston that slides up 
and down tlie cylinder, A'oic, — This rope Uy is the same rope 
lliat goes round tlie wheel D in the machine, Fig. 2. 

It hath been already demonstrated, that a vessel of 30 inches 
diameter, w liich is but two foot and a-half, when the air is driven 
out, the atmosphere will press on it to the weight of 4 ton 
IGliuiulred and upwjirds. When proper instruments for this 
work arc apjilied to it, it must drive a vessel with a great force. 

Ncic, — The bigness of the machines may be proportioned to 
the work tliat is to be performed by them ; but if such a force 
as is applied in this first essay, be not sufficient for any purpose 
that may be required, there is room to make such addition as 
will move an immense weight with tolerable swiftness. 

“ It is my opinion, it will not be found practicable to place the 
machine here recommended, in the vessel itself that is to lie taken 
in or out of the port, &c* but rather in a separate vessel, for 
these reasons : 1. This machine may be thdught cumbersome, 

s 2 
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an4 to take up too much room in a vessel laden with goods, pro- 
visions, &c. 3, If this machine is put in a separate vessel, this 
vessel may lie at any port, &c. to .be ready on all occasions. 
3. A vessel of a small burthen will be sufficient to carry the ma- 
chine to take out a large one. 4. A vessel will serve for this 
purpose for many years, after she is thrown off*, and not safe to 
be taken far abroad. 

TIteEoiplanationqftheMa£hine. (See Tlate VIII. Fig. 2.) 

‘‘ Ay Represents the chimney coming from the furnaccx 

“ The tow-boat. 

V 

“ C C, Two pieces of timber framed together, to carry the 
machine. 

D D and D 6, are three wheels on one axis to receive J:he 
ropes, M Fh and Fa. 

H a and H b are two wheels on the same axis with the 
fans//////, and move alternately in such a manner, that 
when the wheels Da, D and Db move backward or forward, 
they keep the fans / ///// in a direct motion. 

Z' 6 is a rope going from Hh io D by that when the wheels 
D ay D and D b move forward, moves the wheel // b forwards; 
which brings the fans forward with it. 

Z’ a is a rope going from the wheel H a to the wheel D a, 
that when the wheels D a, D and D b move forward, the wheel 
II a draws the rojie Fy and raises the weight Gy at the same 
time as- the wheel H b brings the fans forward. 

‘‘ When the weight G is so raised, while the wliccls 1) a, D and 
D 6 are moving backward, the rope Fa gives way, and. the 
powxr of the weight G brings the wheel // a forward, and the 
fans with it, so that the fans al way .s keep going forward, notwith- 
standing the wheels Da, JJ and D b move backwards and for- 
wards, as the piston moves up and down in the cylinder. 

‘‘ L Ly arc tcetli for a catch to drop in from tlie axis, and are 
so contrived, that they catch in an altcimate manner, to cause 
the fans to move always forward, for the wheel // a by the 
power of the weight Gy is performing his office, while the other 
wheel H b goes Ixick, in order to fetch another stroke. 

The* weight G must contain but half the weight of 
piDw of air pressing on the piston, because the weight G is 
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raised at the same time as the wheel // b performs its office/ so 
that it is in effect two machines, acting alternately by the weight 
of one pillar of air of such a diameter as the diameter of the 
Under is. 

“ If it should be said that this is not a new invention, because 
I make use of the same power to drive my machine that others 
have made use of to drive theirs for other purposes, I answer. 
The application of this power is no more than the application ot 
any common or known instrument used in mechanism, for new 
invented purposes. 

Answers to some Queries that have been madt\ concerning the 
PosmVdiiy and Us^nlness of this Undertaking. 

\ “ Query 1.— /a- it possible to fix Instruments of suffici&nt 
SUcugthy to move so prodigious a Weight.^ as inay be contained 
in a vciy large Vessel ? 

“ Anszver.-^Al\ mechanics will allow it is possible to make a 
machine to move an immensi* weight, if there is force enough to 
drive the same ; for every mcmlK!r must be made in a [>roj7or' 
tionable strength to the intended work, and projunly braced 
with laces of iron, &c. so that no part can give way or break. 
If the braces, &c. necessary for this work, had been pul in the 
draught, It would have been so much crowded witli lines, that 
the main instruments could not bt^^so well perceived. 

Query II. — IVill not the force of the waves break any histtit- 
ment to pieces^ that is placed to move in the water ? 

** Answer , — It cannot be supposed that this machine will 
be usc'd In a storm or tempest at sea, when the waves arc wry 
raging ; for if a merchant liclh in harbour, &c. he woultl not 
choose to J)ut out to sea in a storm if it were possible to gel out, 
hut rather stay until it abated. 

‘‘ When the wind comes a-hcad of the towboat, the fans 
will be protected by it from the violence of the waves ; and 
when the wind comes sideways, the wavc^ will come cdgcw'ays 
of the fans, and therefore strike them with the less force. 

“ 3dly^ There may be pieces of limber laid to swim on tlio sur- 
face of the water on each side of the fans, and# so contrived as 
they shall not touch them, wliicli will protect them from the 
force of the waves. 
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‘‘Up in-land rivers, where tlie bottom can possible be reached, 
the fans may be taken out, and cranks placed at the hindmost 
axis to strike a shaft to the bottom of the river, which will drive 
the vessel forward with the greater force. 

“ (iuery III , — It being a conihmal eacpcncc to heep ihk ma- 
chine at work^ will the expcnce he answered ? 

“ Answer . — The work to be done by this machine will be up- 
on particular occasions, when all other means yet found out are 
whtdly insufficient. How often docs a merchant wish that his 
ship were on the ocean, when, if he were there, the wind would 
serve tolerably well to carry him on his intended voyage, but 
does not serve, at the same time, to carry him out of tlie river, 
&c. he happens to be in, which a few hours’ work of this 
chine would do. Besides, I know engines that are drivDn by ihe 
same power as this is, where materials for the purpose are dear- 
er than in any navigable river in England ; therefore, experi- 
ence demonstrates, that the expcnce will be but a trifle to tlie 
value of the work performed hy those sort of machines, which 
any person that knows the nature of those things may easily cal- 
culate. 

“ Thus, I have endeavoured to give a clear and satisiaclory a^^- 
count of my new invented machine, for carrying vessels out of 
and into any port, harbour or river, agmiist wind and tide, or in 
a^calm; and I doubt not, but whoever shall give himself tJie 
trouble to peruse this essay, will be so candid as U> excuse or 
overlook any imperfections in the diction or manner of writing, 
considering tlie hand it comes from; if what I have imagined, 
may only appear as plain to others as it has done to me, viz. 
that the scheme I now offer is practicable, and, if encouraged, 
will be useful. J* 


Art. XV . — Reflections on Volcanoes. .By M. Gay Lussac. 

* 

Before indulging in some reflections upon volcanoes, a 
•wide field which has been long open to conjecture and hypo- 
thesis, I must commence with declaring that I am not in pos- 
sqssion of, the knowledge retpiisilc for treating t)f such a suh- . 
ject in full, and that I shall only glance at it, confining myself 
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to certain questions connected with chemistry, and for wWch it 
is not requisite to possess all the information necessary to con- 
stitute a geologist. The subject is besides a difficult one, and 
requires indulgence. 

Two hypotheses may be formed regarding the cause by which 
the phenomena of volcanoes are pnxJiiccd. According to one 
of lliese, tlie earth is still in a state of incandescence at a cer- 
tain. depth below its surface, as the observations recently made 
in .mines upon the augmentation of its temperature would lead 
us to presume ; and this heat is the princi))al cause of volcanic 
phenomena. According to the other hypothesis, their princi- 
pal cause is a very energetic affinity between substances, for- 
,tuitou.sly brought into contact with each other, and from which 
results a heat sufficient for melting lavas, and raising them by 
the pressure of clastic fluids to tl)e surface of tlie earth. 

Both liypotheses have this in common, that the volcanic fires 
inflst necessarily be fed by substances which were at first foreign 
to them, and wliich are carried to them in some manner or other. 

In fact, at tliovse remote periods which have witnessed the great 
catastrophes of our globe, periods at which its temperature must 
have been more (‘Icvated than at the present day, and the melted 
matters wliich it contained consequently more liquid, the resist- 
ance of its surfiice less, and the pressures exercised by the elastic 
fluids greater, all that could be produced has been done ; an 
equilibrium must have been established, a state of repose wj^icii 
could no longer be interrupted by intestine cause.s, and which 
could only be so in our times; by mnv contacts between bodies, 
which are brought together by accidental causes, and which 
perhaps have only been added to the mass of tlie globe poste- 
riorly t(f the solidification of its surface. 

Now, the possibility of boihes finding their way from the sur- 
face to the interior of the earth, the ascent of laviiii to consulerahle 
heights above the surface of the eartli, the ejections by cxj^losion, 
and carth(]uakes, necessarily require tliat the foreign substances 
whicli penetrate into the volcanic foci be elastic fluids, or rather 
liquids capable of producing them, either by heat, which reduces 
thejp to a state of va|}our, or by affinity, which disengages some 
gaseous elements. 

On consulting analogy, wc find, that the substaaccs capable 
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of penetrating into the volcanic foci in masses sufficient for feccl^ 
ing them, are air or. water, or both together. Many geologists 
have given air a great influence in volcanoes : it Is, according to 
them, its oxygen that produces their combustion ; *but a Vfery 
simple observation suffices entirely to overthrow this opinion. 

How, in fact, could air penetrate into volcanic foci, when there 
exists, from within outwards, a pressure which is capable of cle« 
vating the liquid lava, having a specific gravity of about 8, 
to a height of more than 1000 metres, as at Vesuvius, and,tx> 
more than 3000 in a great number of volcanoes ? A pressure of 
1000 metres of lava, equivalent to a j)ressure of 3000 metres oi' 
water, or to about 300 atmospheres, necessarily excludes all in- 
troduction of air into the interior of volcanoes ; and as this pres- 
sure is kept up for many years, during which the volcanic pheQO’ 
mena nevertheless preserve a great activity, the action of air in 
producing these phenomena must be absolutely null. It is be 
sides evident, that if the air communicated freely with the foci^)t 
volcanoes, the ascent of lava and the i)henomena of earthquake^ 
could not take place. 

If air cannot be the cause of volcanic phenomena, it is how- 
ever probable that w^ater is a very important agent in producing 
them. 

That water penetrates into the tbei of volcanoes, is a fact that 
can by no means be called in doubt. There is never a gieat cruj)- 
tior that is not followed by an enormous quantity of atjucous 
vapours, which, being afterwards condensed by the cold above 
the summit of the volcanoes, fall in copious rains, accompanied 
with frightful thunders, as was observed in the famous erupbon 
of Vesuvius in ITO*!, which destroyed the Torre del Greco. 
Aqueous vapours and hydrochloric gas have also been often ob- 
served in the daily ejections of volcanoes, the formation of whicii 
in the interior orl volcanoes, it is impossible to conceive without 
the aid of water. 

Admitting that water may be one of the principal agents of 
volcanoes, there remains to examine the true influence that it 
may have, in eacii of the two hypotheses which wc have formed, 
upon the heat of their foci. 

Supposing, according to the lirst iiyjxithcsis, that the earth is 
stillfin a state of incandescence at a certain depth beneath its 
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surface, it is impossible to conceive the existence oi’ watd^at this 
depth ; for the temperature of the earth having been necessarily 
more elevated at a former period, its fluidity greater, and the 
thickness of its solid crust smaller than at the present day, 
the water must, by indispensable consequences, have been dis- 
engaged trom its interior, and elevated above its surface. 

It would therefore be necessary, in order that the hy|X)thcsi;i 
might retain its probability, and the water its inqx)rtaiicc as a 
principal agent of volcanoes, that it penetrated to the incandcs ^i 
cent strata of the earth, proceeding from above downwards ; 
but then we must suppo.se it to have a free communication with 
these beds, sec it gradually heating before arriving there ; and 
^ask, how its vaj)our, pressed, moreover, by its whole liquid co- 
lumn, could have an elastic jM)wcr sullicicntly great to raise 
lavas, produce earthquakes, and bring about the other phe- 
nomena of volcanoes ? These diflicullies, which might be multi- 
plied, render altogether inadmissible the hypothesis, that the 
heat of volcanoes is owing to llic stale of incandescence of the 
earth at a certain depth below its surface : 1 say more, this iii- 
candeseence is entirely hypothetical itself; and, notwithstanding 
the observatkiiis on the increase of temperature in mines,. I con- 
sider it as very doubtful. 

In tlic second liypothesis which we have offered, that the 
principal cause of volcanic phenomena is a very energetic affi- 
nity between substances, fortuitou.sly brought into contact, it is 
necessary that the water meet in the interior of the earth, with 
substances to which ft may possess a sufficiently powerful affinity 
to be decomposed, and give rise to a considerable disengagement 
of heat. 

Nowj the lavas ejected by volcanoes being essentially composed 
of silica, alumina, lime, soda and oxide of iron, bodies all oxi- 
dised, and having no longer any action upon i^atcr, it is not in 
this state that they must have originally existed in volcanoes ; 
and from what we now know of tlicir true nature, since the 
beautiful discoveries of Sir Humphry Davy, they must have oc- 
curred, if not all, at least a great part of them, in the mc- 
tall^ state. We then readily conceive that, by their contact 
with water, they might decompose it, be dliangcd into lav&, 
and produce a sufficiency of heat to explain the greater number 
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of volcanic phenomena. 13ut as my object is not to fabricate a 
system, but, on the contrary, to examine the probability of the 
two hypotheses which I have mentioned, and to, point out the 
observations which may be made upon volcanoes, I shall now 
state the results of the latter hypothesis. 

One, the most important perhaps, of these consequences, is 
the disengagement, by the crater of vt)lcanoes, of an enormous 
quantity of hydrogen, either free, or combined with some other 
^principle, if it be really water which produces, by its oxygen, 
the volcanic fires. However, it does not appear tliat tlie dis- 
engagement of hydrogen is of very ft-equent occurrence in vol- 
canoes. Although, during my stay at Naples in 1 805, with my 
friends MM. Alexander de Humboldt and Leopold dc Buch, 
I witnessed at Vesuvius frequent explosions, which threw the 
melted lava to a height of more than SOO metres, I never ob- 
served any inflammation of hydrogen. Each explosion was fol- 
lowed by vortices of a dense and black smoke, which would not 
have failed to have been inflamed, had they been formed of hy- 
drogen, being traversed by red matters hotter than would have 
been necessary for their ignition. This smoke, evidently caused 
by the explosions, contained, therefore, other fluids than hydro- 
gen ; but what w as its true nature ? 

In admitting that it is water which furnishes oxygen to vol- 
canoes, it follows, since its hydrogen is not disengagcil in a 
free state, at least most commonly, that it enters into a state of 
combination. It cannot be in any compound wdiich inflames 
by means of heat on exposure to air ; but%t might veiy well be 
the case that it forms with chlorine the hydrochloric acid. 

We have in fact at the present day many observations on the 
presence of this acid in the vapours of Vesuvius ; and according 
to that excellent observer M. Brcislak, it is at least equally abun- 
dant with sulphiv'ous acid. M. Menard de la Groyc, whose rash 
ideas regarding volcanoes I am in other res})ccts far from being 
disposed to adopt, and M. Monticelli, to whom we are Indebted 
for accurate observations on Vesuvius, also consider tlie presence 
of hydrochloric acid in the vajK>urs of Vesuvius as incontcstiblc. 
For my own part, I retain no doubt on the subject, altho\igh, 
during my stay at‘Vcsuvius, I only distinguished by smell sul- 
phurous acid; but it might be vi^y possilde tliat the foreign sub- 
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stances mixed with the hydrochloric acid should maVc its smell 
be mistaken. It would be desirable tliat M. Monticelli, who* is 
so well situated .for studying Vesuvius, would place water con- 
taining a little potash, in open vessels, in several places of that 
volcano. This water would become gradually charged with acid 
'fj/apours, and, at the end of some time, it would be easy to de- 
termine their nature. 

If the hydrogen furnished by water to combustible substances 
in •the volcanic foci entered entirely into combination with the 
chlorine, the quantity of hydrochloric acid disengaged by vol- 
canoes would be enormous. It would therefore be matter of 
surprise, that this acid had not been oftener observed. 

' F urther, it would be ncces.sary that the metals of the silica, 
alumina, lime, and oxide of iron, were combined with the 
chlorine ; and in order to explain the high temperature of voU 
eanrx's, we must still suppose that the contact of the chlorates of 
siliciimi and aluminuni with Avater, produced a great disengage- 
ment of heat. Such a sup}K)siUon is not altogether improbable ; 
but admitting it, we still want data for making a satisfactory 
ap[)lication of it to volcanic phenomena. 

If the combustible metals arc not in the state of chlorides, 
tlie hydrochloric acid is then" a secondary result ; it is produced 
by the action of the air on some chlorate, (probably that of 
sodium) ; an action which is fiivourcd by the mutual affinity of 
oxides. M. Tlienard and myself have shown, that when nui- 
liat of soda and sand, both of them perfectly dry, arc heatfil to 
a red heat, no hydrochloric acid is disengaged ; but if the va- 
jK)ur of water be made to pass over a mixture of sand or clay 
with muriate of soda, the hydrwhloric acid is immediately disen- 
gaged in very great abundance. 

Now', the jiroduction of this acid, by the meeting of water 
and of some oxide with a cliloridc, must be vcj’jr frequent in vol- 
canoes. Lavas contain chlorides, since they exhale the acid a- 
bundantly on being exposed to the air. MM. Monlicclli and 
Covelli obtained, by simple Avashiiig in boiling water, more than 
9 per cent, of muriate of soda, from the lava of Vesuvius of 
1822. It is exhaled also by the mouth of volcanoes, for we sec 
very beautiful crysUils of it in the scoriie wllich cover the incan- 
descent lava. If, consequently, these lavas arc.placed in con- 
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tact with water, either in tlie interior of the volcano, or at the 
suirface of the earth, by means of air, it must necessarily be pro- 
duced from the hydrocliloric acid. MM. Monticelli and 
Covelli have in fact observed the production of acid va|)ours in 
crevices nearly incandescent ; but they took them for sulphuric 
acid, although 1 am convinced that they were essentially formed 
of hydrochloric acid. There is the more reason for callwg their 
observations in doubt, that they have often been very uncertain 
regarding the nature of acid vapours, whether they were suU 
{^ureous or muriatic. # 

It is known that lavas, especially those which are s^wngy, 
contain much specular iron-ore. In 1805, in a gallery formed in 
Vesuvius by the lava of the preceding year, which, after having- 
cooled at its surface, had gradually contracted below, I . saw, ,in 
company with MM. de Humboldt and do Buch, so great a 
quantity of it, that it formed as it were a vein. It covered, in 
beautiful micaceous crystals, all the walls of (his gallery, the 
temperature of which was still too givat to allow one to remain 
long ill it. Now, the peroxide of iron being very fixed at tem- 
peratures much higher than that of lava, it is by no means pro^ 
bable that it had been volatilized in that state ; it is very pro- 
bable that originally it had been in the state of a chloride. 

If, in fact, we take protothloride of iron, which has been melt- 
ed, expose it to a dull red heat in a glass tube, and then make a 
current of aqueous vapour pass over its surface, we shall obtain a 
great quantity of hydrochloric acid and hydrogen gas, and there 
will remain in the tube a black dcutoxide of iron. On employing 
dry oxygen in place of aqueous vapour, we obtain chlorine and 
peroxide of iron. The experiment is easily made by mixing 
the chloride of iron with dry chlorate of potash ; on the sfightest 
heat being applied,. the chloride is disengaged abundantly. If 
we make humid pass over the chloride, always at a teinjicra- 
ture approaching to red, we obtain chlorine, hydrochloric acid, 
and peroxide of iron. 

The perchloridc of iron exhibits similar phenomena. If it 
meet with humidity, we presently obtain hydrochloric acid, or 
rather chlorine, if it meet witli oxygen ; and it is formed from 
the peroxide of iron'. I conceive, therefore, that tlie iron is in 
the state of a phlorido in the fumes exhaled by volcanoes, or by 
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their lavas, cm coining in contact with the air, and that by means 
of tlic licat, water and oxygen of tlie air, it is changed into a 
peroxide, whicli aggregates and assumes a crystalline form, on be- 
ing precipitated. 

On bringing chlorine in contact with an iron wire, at the tcm- 
jjieratiirc of about 400'', the iron Ijecomes presently incandescent ; 
Gut not nearly so much so as with oxygcm. The perchloridc is 
very yohttile*. it crystallizes by cooling in small delicate spangles, 
whi(;li, in the air, are almost instantly dissolved by deliques- 
cence. It becomes so hot when brought into contact with water, 
that 1 should not be surprised if, when in a groat mass, and 
with a corresponding cjuantity of whaler, it should become in- 
^aiulescent. I make this observation to show, that if the sili- 
ciuni and aluminum were really in the state of a chloride in 
the bowels of the earth, they might prcxhice a much .higher 
temperature, on coming in contact with water, since their affi- 
nity for oxygon is much greater than that of iron. 

If* it be disengaged from the sulphurous acid of volcanoes, as 
there can be no doubt it is, it is very difficult to form an opi- 
nion regarding its true origin. Whence does it obtain the oxy- 
gen necessary for its formation, unless it be the result of the dc- 
eonqiosition of some sulphates by the action of heat, and of the 
affinity of their base for llic other bcKlies ? This is what appears 
to me to be the must probable opinion ; for I cannot ima- 
gine, that sulphur, from its kmnvn })ro])ertics, is an agen^in 
producing volcanic fires. 

Khqiroih and Vauquelin have coiijccturcd that basalts 
miglitowe their colour to carbon ; but, to overthrow this conjec- 
ture, it is sufficient to remark, that, when a mineral which is 
fusible, And contains even less than 10 hundredlli parts of oxide 
of iron, is heated strongly in a crucible, much of the iron is redu- 
ced, as Klaproth has shewn in the first voIumr,of his Essays. 
Further, according to MM. Gueniveau and Berthicr, there does 
not remain more than from 3 to 4 per cent of oxide of iron in 
tlic scoria' of furnaces. Now, as lavas contain much iron, and 
the basalts that have been analysed contain from IS to 26 per 
cent.- of it, it is not probable that carbon could remain together 
with so great a quantity of iron, without reducing it 

Is it possible that metallic iron, if disengaged from the hylro- 
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•gen of volcanoes^ should occur in lavas, since hydrogen has the 
property of reducing its oxides at a higli temperature ? It is 
certain, at least, that the iron docs not occur in the state of a 
peroxide ; for they act powerfully on the magnetic needle, and 
the iron appears to be precisely at the degree of oxidation which 
the water alone determines ; that is to siiy, in the state of a deiit> 
oxide. Further, to prevent the hydrogen from reducing the 
Oxides of iron, it would be sufRcient, as I have shewn, that it 
were mixed with several times its volume of aqueous vapour. 

The necessity, as appears to me, of water penetrating into the 
foci of volcanoes, the presence, in lavas, of some hundred parts 
of soda, that of muriate of soda, and of several other chlorides, 
render it very probable that it is the water of the sea which most, 
commonly penetrates. But an objection occurs which I must 
Hot pass over : it is this, that the lava ought to make its egress 
by the canals through which the water has entered, since it 
would find in them a less resistance than in those by which it is 
raised above the surface of the earth. It should, in this case, 
also frequently happen, that the clastic fluids formed in the foei 
of volcanoes, previous to the ascent of the lava to the surface of 
the eartli, should boil forth by tlAJ same canals in some places of 
the surface of the sea, — a circumstance which I am not aware of 
having been yet observed, although it is probable that it is these 
elastic fluids which produce the mephitic gases so common in 
vqlcanic cquntries. 

On the other hand, it might be remarked, that the long inter- 
missions of volcanoes, and tlieir state of repose during a great 
number of years, seem to shew that their fires arc extingui^ihed, 
or at least smothered ; then the water would gradually penetrate, 
by its pressure, into imperceptible fissures," to great depllisin the 
interior of the earth, and would accumulate in the vast cavities 
which it cont^ns. The volcanic fires would gradually kindle 
again ; and the lava, after having obstructed the canals by which 
the water penetrated, would be raised by its usual orifice, the 
diameter of which would increase continually by the fusion of 
its walls. These are merely conjectures ; but it is pretty ccrtaiti 
that water actually exists in the foci of volcanoes. 

We see how the theory of volcanoes is still uncertain. Wliilc 
we ^have strong reasons to think that the earth contains suh- 
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stances highly colnbustiblc^ wc still want precise observations to 
enable us to appreciate their aetion in volcanic phenomena. It 
would be necessary to know the nature of the vapours exhaled 
by several volcanoes ; for the cause which produces their activi- 
ty being assuredly the same, the product, which would be com- 
^ mon to all, might throw light upon it. All the other products 
would be accidental ; that is to say, they would be owing to the 
action of heat ujM^n the inert matters toward which the volcanic 
focus might extend. 

The great number of burning volcanoes diffused over the sur- 
face of the earth, and the still greater number of mineral masses 
which bear evident marks of their ancient volcanic origin, should, 
in a general point of view, n>ake us consider the bounding stra- 
tum of’ the earth as a crust of scoria?, beneath which there exist 
a gn?at number of foci, of which sonic are extinct, while the 
others are in a state of ignition. And, what is well calculated 
to surj)rise us is, that the earth, so many ages old, still preserves 
an intestine power which raises mountains, overthrows cities, and 
agitates the whole mass. 

T"lie greater number of mountains, on issuing from the bowels 
of the earth, must have left vast cavities, which have remained 
empty, at least they have not been filled with water. But it was 
in a very erroneous way that Deluc, and many other geologists, 
made use of lliose empty spaces which tliey imagined to be pro- 
longcil in the form of long galleries, for propagating earthqiytkes 
to a distance. 

An earthquake, as Dr Young has very properly observed, is 
analogous to an undulation in the air. It is a very strong so- 
norous wave, excited in the solid mass of the earth, by an 
agitation which is propagated with the same celerity as sound. 
What is surprising in this great and terrible phenomenon of na- 
ture, is the immense extent to which it is felt, ravages whidi 
it produces, and the power of the cause which excites it. But 
sufficient attention has not yet been paid to the facility with 
which all the parts of a solid mass are shaken. The shock pro- 
duced by the head of a pin, at one of the ends of a long beam, 
makes all its fibres vibrate, and is distinctly transmitted to the 
other end. The movement of a carriage on the street, shakes 
the largest buildings, and is communicated across •considcvablc 
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masste, as in the deep quan*ies beneath Pans. Why, then, 
diould it surprise us, if a very violent commotion in the bowels 
of the earth make it shake in a radius of several hundreds of 
leagues ? In a word, earthquakes arc only the propagation of 
a commotion across the mass of* the cartli, so much inde}x;ndent 
of subterraneous cavities, that it extends so much the farther 
that the earth is more liomogcneous *. 


Abt. XVI.— the Refractive a/nd Dispetsive Power of diffe- 
rent Species of Olass^ In reference to the improvement of 
Achromaiic. Telescopes^ with an Account of the Lines cn 
Streaks which cross the Spectrum By Joseph Frauen- 
iioi? ER of Munich. With a Plate. 

The calculation of an Achromatic Object-Glass, and, in ge- 
neral, that of every achromatic telescope^ requires a prc*cise know- 
ledge of the ratio of the Sines of incidence and refraction, anil 
of the ratio of dispersion of the different kinds of glass which 
are used in the composition of telescopes. The methods hi- 
therto employed for finding these ratios, have given results dif- 
fering considerably from each other, in spite of the care and ac- 
curacy employed in the computation. Wc ought, therefore, to 
expect inaccuracies which render the perfection of the object- 
glats doubtful. Experiments repeated during many years have 
led me to discover new methods of obtaining these ratios ; and I 
have therefore olieyed the wishes of several philosophers in pu- 
blishing these experiments, in the same order in which I made 
them, and with the modifications which the experiments them- 
selves obliged me to intn)duce. 

I began by determining the dispersion of a single kind of 
glass, from tho^size of the prismatic spectrum, formed by a 
prism of a pven angle in a dark chamber, and at a given dis- 
tance, and from this I deduced the dispersion. The ends of 
the spectrum, however, were ill terminated, and a considerable 
uncertainty was attached to the results. 

• Translated fiom the Unales de Cktmte ct Physique^ t. xxii. April 1823. 

tfTransIatcO from the French in Shumachei’s AHionomische Abhandtungen, 
rneitcsHcft, [i. 13. Altona, 18^3. 
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* In order to deterinine the ratio of the refruetiou aiaf disper- 
sion of flint and crown glass, I made use of prisms of these two 
kinds of glass, having their respective angles small, and placed 
in opposite directions. These last were then successively chan- 
ged, till, on the one hand, the refrangibility, aiul, on the other, the 
^ refraction, w-as nothing. The ratio of the angles was then the 
jinverse ratio of that of the refrangibiiity or the refraction. Se- 
veral prisms, however, thus put together in pairs gave different 
results, particularly for the disj)ersion. Hence, in order to de- 
tennine the relative dispersion, I select larger prisms, having 
their refracting angles al.so greater, and placed in opposite direc- 
tions. The prism of crown-glass had an angle of from GO'' to 70'. 
The angle of one of the prisms was changed till the dispersion 
'was almost destroyed ; and the little that reniaineil was then cor- 
rected, by changing the angle t)f incidence of the ray. Since 
in jirisms with great angles, the light is totally reflected at the 
second surface', even l)y a small variation of the angle of inci- 
dence, I covered the two touciiing faces of the ])risms with a 
strong refracting fluid, such a> oil, and by this means the light 
was transmitted at almost all angles of incidence. I applied 
the two prisms before the object-glass of the lelesco))e, and a re- 
j)ea ting theodolite, having placet! them ii])on a horizontal plane, 
with a steel axis, round which it moved. Tlie box in which 
the axis turned was firmly united wath the telescope, as shewai 
in Fig. 1. of Plate VII. liy this pnK'edure I was enabled to 
measure exactly the angle of incidence at which the disjx?rsion 
was destroyed. I first lf)oked through the telescope across the 
j)risip, at a distant object, Jiaving its edges vertical and very 
distinct; 1 then changed the angle of incidence, by turning 
the plane upon which the prisms rested, and the alidade of the 
theodolite, till the dispersion appeared to he very small, or ra- 
ther till tlie vertical edges of the object were ^most distinct. 
In order to measure the angle of incidence, I had put upon the 
turning plane a ruler, which carried two steel points, that exact- 
ly touched the first surface of the prisms. On this ruler was 
fixed a tclo.scopc, a little elevated, whose axis was perfectly pa- 
rallel to the two points of steel ; see Fig. 2. This telescope was 
fixed upon the ruler only by its two ends, .so that tlirough the 
interstice between the tclescoj^e and the ruler the light could 
VOL. IX. xo. 18. OCT. 1828. 
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freely fall upon the prisms. Hence it was easy to measure 
iji this manner, by the thetKlolite, the angle of incicleiice. Know- 
ing, therefore, this angle, and also the index of refraclion, and the 
angles of the prisms, which can be obtained exactly by the same 
ruler of the theodolite, the ratio of dispersion could then be de- 
duced by a very exact expression*. 

The observations made with t\ro similar prisms agreed so 
well, that in an object-glass calculated after these «lata, there was 
no injurious aberration of colour. But if, in determining the 
relative dispersion, we employ dilfcreiit pairs of prisms, formeil 
of the same kind of glass, and having their angles dilferent, the 
results present differences which might leave an uncorrcctcd 
aberration injurious to object-glasses of considerable dimensions- 
This result conducted me to the following experiments. 

If ^VQ ltK>k at an object across two prisms of Hint and 
crown glass, with their refracting angles in o})positc direc- 
tions, particularly with a telescope, it will never appear 
without colour. At a certain angle of the incident rays, the 
dispersion is a minimum, and, either by increasing or dimi- 
nishing this angle, the dispersion increases. The remaining dis- 
persion arises, as is well known, from lie dillerent prismatic co- 
lours having a dillerent ratio of disj)ersu)n in the two kinds rtf 
glass. If, in crown-glass, for example, the dispc^rslon of the 
red rays is to that of the siinierays in Hint-glass as 10 to 1}), then 
the violet rays may be dispersed in the ratio of 10 t<» f21. I leiice, 
the two dispersions can never entirely compensate one another. 

It w'ould be of great impjrtancc to determine for ewry spe- 
cies of glass the dispersion of each se})arately coloured ray : But, 
since the different colours of the spettrum df) not present any 
precise limits, the spectrum cannot be used for this purpose. 
More precision would lie obtained, if we possessed glasses or 
coloured fluids which permitted only light of the same colour to 
pass ; the one, for example, jK'rinitting only the blue light to 
pass, and the otlier only the red. I have not been fortunate 
enough, however, to procure either a glass or a fluid which pos- 
sessed this property. In every ease?, the white light which pass- 

The method of examining the dis|)orsion of two prisms through a telescope 
waft first proposed and used by Dr Brewster in See Trcaltnc on New Phi- 

iM^kical Imttrumenia^ p« 300«>««Transi.. 
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cd tlirougli wa?> still decomposed into all its colours^ with this 
difference only, that in the s})ectruni, the colour peculiar to lh(> 
glass or the fluid was more brilliant than the rest. Even the 
coloured flames obtained by burning alcohol, sulphur, &c., seen 
through a prism, do not yield a homogeneous light correspond- 
ing to the colour These flames, however, such as that of 
a lamp, particularly that of a candle, and, in general, the light 
j)r(xluccd by the flame of a fire, exhibit between the red and 
yellow of* the spectrum a clear and w'ell marked line, which oc- 
cupies the same place in all the spectra. ’This line will become 
more important in the socjuel, and it was one of great utility to me. 
It ai)pcars to be formed by rays wliich are not decomposed by 
the prism, and which conse<|ucnlly are homogeneous. In the 
green space we perceive a similar line, but it is weaker, and less 
distinct, so that it is often very diflicult to find. 

It was, however, absolutely necessary for me to have homo- 
geneous light of each colour, and the following was the method 
which I employed, llehind an aperture in a shutter, 1.5 of an 
inch high and 0.07 wide, I placed a prism A (Fig. 3. of Plate 
VII.) of flint-glass, with an angle of about W', and at l^C, a dis- 
tance of about lf3 feet, I placed >iK lamps, wliose light fell 
through narrow apertures on the prism A. The v/idth of these 
apertures was 0,05 of an ineh, tlieir lieight nearly 1.5, and the 
distance of one lam[) from another 0.58. The light of the 
lamps which fell on the j>risin A was refracted by it, and de- 
composed into colours, and afterwards ])assed through the a})^^!- 
ture in Jthe shutter. From the lamp t\ for example, the red 
rays came in the direction of E, and the violet in that of D. From 
the lamp 11 the red rays passed townrds F, and the violet rays 
towards G, &e. At the window ot <inotluT house, 692 feet 
from A, and at tlie same height of the plane 33A(^ I placed 
the theodolite already mentioned, loelioro the telescope of which, 
on the horizontal plane, was set the prism H, ^hosc index of 
refraction for the diilerent coloured rays I wislicd to determine. 
The prism II could only receive from the lamp C the red rays. 


* For an account of various recent experiments on this subject, mndc by Dr 
Brewster* and IVIr Ifor.5cheU see the Edinhvr^h Tranaartlo}*,!!, Vol. IX. p. -tl?.']. ami 
415. — TaANsr.. 
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the others, for example, the violet, going to a side at D, did not. 
fall upon the prism. In like manner, from the lamp B, it waa 
only the violet rays which fell upon the prism H. In this way, 
the prism received from each lamp rays of a difterent colour, 
setting out from the same point. If the prism II, or tlicj aper- 
ture of the object-glass, was not too broad, some rays of the 
six lamps, for example, those between the violet and the blue, 
l)ctween the blue and the green, &c» will not fall upon the prism 
H, but will be entirely wanting. In this case, the spectrum of 
rays passing by the small aperture A, and seen by the prism 
H, anti by the tclest‘ope of tlie theodolite, will appear as in 
Fig. 4., where I is the inoletj K tlie hluc^ L Uie green^ &c., 
and each colour will appear separate. The distances ON, NM, 
&G. will increase as the dispersive jx)wer of the glass with the 
same angle of the prism H is greater. Since these distances, 
and the angle formed by the incident ray with an emergent ray, 
may be measiHx?d by the theodolite with a great degree of accu- 
racy, it is easy, by means of this mechanism, to determine tlie 
index of refraction of each coloured ray for every kind of re- 
fracting sul;staiicc. Above the prism A, at tlie distance of 1 ^ 
feet, I made in the shutter another aperture, in the same ver- 
tical line with A, behind which I placed a lamp, frtini wlwch 
the prism II likewise received light. Tlie spectrum jiroduced 
by tlie lamp ought then to appear by the prism before the tele- 
scope of the theodolite, and below tlie coloured points as P,R,Q. 
TIjg shining orange or reddfeli line which appears in every 
spectrum of the light of the fire is shewn at R. This line en- 
ables us, in the present case, to be certain, that, on different days 
of observation, we have always the same colour in the coloured 
points, which would not take place if the table on which the 
lamps are placed suffer the least cliange in relation to the 
prism. On this account, wcj ought to place the table so that the 
point N may be always found in the same vertical line with R. 
When this is not the case, it is easy lo bring it to the position 
by the adjusting screws B and C. Since the distance of the 
lamps, or rather that of the small apertures by which the light 
falls on the prism A is invariable, we are sure, on different days 
of observation, to have always the same colour in the coloured 
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The distances of some of these coloured points, for exampk 
the violets, the blues and the reds, whose light is weak, canndt 
be measured without illuminating the micrometer wires of the 
telescope. These coloured points, however, lose, by the ordinary 
fnethod of illuminatiDg the field, as much light as the wires re- 
ceive, and therefore this method cannot be employed. It was ne- 
cessary therefore to have a mechanism by which the wires alone 
could be illuminated, while the rest of the field remained dark. 

a mechanism I applied to my micrometer. The illumina- 
ting of tficr-^vires may thus be modified at pleasure, and always 
with facility. This is effected on the side of the eye-glass by 
jiieans of a small lamp inclosed in a hollow globe, from which 
the light falls upon a lens, and throw^s it in a parallel manner 
on the wires. At the inner margin of the cyc-glass, construct- 
ed for the purpose, the rest of the incident liglit is absorbed 
without falling on the lens. 

With this apparatus I have measured the angles of refrac- 
tion of the dlflcrcnt coloured rays for several refracting sub- 
stances, the results of which arc given in the following Table. 
With all thc'substances, the angle of the Incident ray is equal 
to the angle of the emergent ray N. Each angle was measured 
four times. Since the light which sets out from A does not fall 
in a parallel manner on the prism H ; or rather, since the plane 
in which the prism H is placed is not in the axis of the theodo- 
lite, but at its centre is distant from the axis 4.26 inches; it 
was necessary to apply a small correction to the angle that the 
incident ray makes wnth the emergent ray N. The distance of 
A from H being 692 feet, the correction for the prism of flint- 
glass is -Jr 31", for that of crown-glas + 40", and for water 40-^, 
&c. The angles I.M, NM, See. do not require this correc- 
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Xn the following table T have given the indices of refraction 
for t!)e differcnl coloured rays in flint-glass, crown-gla^s, and 
water, which have been computed from the observed angles, 
calling O 7i the index of refraction for the ray O, and N w that 
for the ray N, &c. 


Refracting Media. 

O n 

N n 

M n 

i. « 

Kn 

J n 

Flint-glass, No. 13. 
Crown-glass, No. 9. j 
Water, 

1.6,3071 

1.52736 

1.33209 

1.63505 
l.,52959 
1.33359 1 

1.6393:1 

1.53173 

1.33501 

1.61319 
1.5:i.3H0 I 
i.:W6:35 1 

1.64.775 
1.53586 
' 1.:137G3 

1.65203 

1.53783 

t.33888 


From tliese data there results the ratio of the dispersion of the 
different coloured rays for these refracting media, as is shewn 
in the following table, where &c. arc the indices of 

refraction from tlir substances that liave ihe strongest disper- 
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Rcfl’acting Media. 

N«'— On' 
Nn— On 

Mn'— Nn' 

Ln'— Mn' 
Ln— Mn 

Kn'— Ln' 

In'— K» 

Mn— Nn 

Kn~Ln 

In— K« 

h'lint-gluss, No. 1.39. 
Crow'n-glass, No. 9. 
Flint-glass* No. 139. 
Water, 

Cro'wn-gki.is, No. 93. 
Water, 

1 

j 

1 

( 

j 

1,93 

2,87 

1,4.9 

2,00 

3,01 

1,.51 

2,01 

3,10 

1,55 

2,07 

3,33 

1,G1 

2,17 

3,4,2 

1,58 


From tlicse results, it is obvious iJiat there are great anoma- 
l«>svia,lhc ratio of the dispersion of the differently coloured rays 
in some refracting media. 

These experiments led me to make some observations on the 
• influence of lieat upon the refraction of fluids. By the least 
cliange of temperature, the refraction of all fluids becomes 
strongcT in the lower part of the prismatic vessel, than it is in 
the upper part ; and hence every fluid acquires a kind of undu- 
lation, which prevents the coloured points of the spectrum from 
being precisely distinguished. In making these experiments 
during the night, when the temperature continually changes, 1 
was obliged to stir the fluid every five or ten minutes, in order 
to render it homogeneous. These differences arc not great in 
water, but in other fluids they are so considerable, tliat all 
the spectrum is dispersed and confounded, even if the vessel is 
shut up from the air. Hence it follows that we ought not to 
expect good object-glasses by substituting fluids in place of 
flint-glass AV e see also from these experiments, how difficult 

it must be to melt flint and crown glass of a perfect homo^ 
gciieity, since in every furnace of a glass-house the heat of the 
upper part of the crucible is almost one-third stronger than that 
of the li^wer part. 

In order to obtain the indices of refraction of the differently 
coloured rays with more exactness, and in order to determine if 
the action which refracting substances exert upon the light of 
the sun is the same as upon artificial light, I adopted the follow- 
ing method. 


• .This inference in surely unfounded; for the small quantity of fluid in an ob- 
ject-glass will stum acquire an unifonn tcniiKrature. ^ejidcs this, Dr Blair has 
actually made liettcr object-glasses with fluids, than ever wxrc made with ftiilt- 
glass,— Trawsl. • 
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Into a dark room, and through a narrow vertical aperture in 
-the window-shutter, about 15" broad, and 3C" higli, I introduced 
the rays of tlie sun upon a prism of flint-glass placed upon the 
theodolite. This instrument was 24' feet from the window, and 
the an^le of the prism was nearly 60°. The prism was placed 
before the object-glass of the telescope, so that the angles of in- 
cidence and cnicrgenee were equal. In looking at this spectrum 
for the bright line, which Ihad discovered in a s})ectr uni of artificial 
light, I discovered, instead of this line, an injimte number of 
vertical lines of djffircnt thicknesses. These lines are darla-i than 
the rest of the spectrum, and some of them appear entirely 
Mack. When the prism was turned, so that the angle of inci- 
dence increased, these lines disappeared ; and tiie same thing 
happened when the angle was diminishccL If the telescope was 
considerably sliortened, these lines re-appeai ed at a greater angle 
of incklence ; and at a smaller angle of incidence, the eye-glass re- 
quired to be pulled much farther out, in order to perceive the 
lines. If the eye-glass liad the position proper for seeing dis- 
tinctly the lines in the red space, it was necessary to push it in 
to sec the lines in the violet space. If the aperture by whicli the 
rays entered was enlarged, the finest lines were not easily seen, 
and they disa{)pcared entirely when the aperture was alx)ut 40". 
If it exceeded a minute, the largest lines could scarcely be seen. 
The distances of these lines and their relative proportions suf- 
fered no change, cither by changing tlic aperture in the shutter, 
or varying the distance of the theodolite. The refracting me- 
dium of which the prism is made, and tlie size of its angle, did 
not prevent the lines from being always seen. They only be- 
came stronger or weaker, and were consequently more or less 
easily distinguished in pn)|K)rtion to the size of the spectrum. 
The proportion even of these lines to one another appeared to be 
the same for all vefracting substances; so tliat one line is ibund 
only in the blue, another only in the red, and hence it is easy 
to recognise those which we are observing. The spectrum formed 
by the ordinary and extraordinary pencils of calcareous spar 
exhibit the same lines. The strongest lines do not bound the 
different colours of the spectrum, for the same colour is almost 
always found on bc^th sides of a line, and the transition from one 
colour to another is scared v .sensible. 



lines crossing the Spectnuiu . 297 

Fig. 5. * shews the spectrum with the lines such as they afew* 
actually observed. It is, however, impossible to express on this 
scale all the lines and the modifications of their size. At the 
point A the red nearly terminates, and the violet at I. On either 
.side we cannot define wltli certainty the limits of these colours, 
which, bowi ver, appear more distinctly in the red than in the 
vailct If the light of an illuminated cloud falls through the 
aperture? cm the prism, the spectrum appears to be bounded on 
one side between G and 11, and on the other at Jl. The light 
ot tiie §tiy, too, of great intensity, and reflected by a hcliostatc, 
lengthens the spectrum almost one-half. In order, however, to 
observe this great elongation, the light between C and G must 
not reach the eve, because the imj)ression of that which comes 
from the extremities of the sj)cctrum is so weak as to be extin- 
guished by that of the middle of the spec'trum. At A, wc ob- 
serve distinctly a wiH-defined line. This, liowevcr, is not the 
boundary of the red, which still extends beyond it. At there 
is a mass of linos, forming together a band darker than the ad- 
/ ' jacent jjarts. The line at R is very distinct, and of a consider- 
able thi(,'knc:’'s. From (' to 1) may be reckoned 9 very delicate 
and well-defined lines. The line at C is broad, and black like 
D. Retwecii C’ and 1) are found nearly 30 very fine lines, 
which, however, with the cxcejition of 2, cannot be perceived 
l)iit with a liigh inagni Tying power, and wltli prisms of great 
dispersion ; they are besides well-defined. The same is the^asc 
with the lines between B and C. The line J) consists of two 
str^g lines, se])aratcd by a bright one. Between D and E we 
recognise about 81 lines of differciu sizes. That at E consists 
of several lines, of which the middle one is the strongcjst. From 
E to h tficrc arc nearly 24 lines. At h there are three very strong 
ones, two of which are separated l)y a fine and clear line. They 
arc among the strongest in the spectrum. The space b F con- 
tains nearly 52 lines, of which F is very strong. Between F and 
G there are about 185 lines of diflercnt sizes. At G many lines 
are accumulated, several of which arc remarkable for their size. 
From G to H there are nearly 190 different lines. The two 

• Wc have reduced this figure greatly, and inserted only a few of the most 
prominent lines, * 
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,^^bands at II arc of a very singular nature. They are both near- 
ly equal, and are formed of several lines, in the middle of which 
there is one very strong and deep. Froin II to* I they likewise 
occur in great numbers. Hence it follows that in the space B II 
there are 674 lines, tlic strongest of which are shown in the 
figure. The relative distances of the strongest lines werij mea- 
sured with the theodolite, and placed in the figure from obser- 
vation. The faintest lines only were inserted from estimation 
by the eye. 

Various experiments ajid changes to which I hav^ ^?tll»\mltca 
these lines, convince me that they have their origin in the nature 
of the light of the sun, and that they cannot be attributed to il- 
lusion, to aberration, or any other secondary cause. In trans- ' 
mitting the light of a lamp through the same aperture, we ob- 
serve only the line shewn at Ji, in Fig. 4. It occujnes, how- 
ever, exactly the same jdace as 1) in Fig. 5 ; so that the index 
of refraction of the line D is the same as that of R. 

It is easy to understand why the lines are not well marked, 
and why they disappear, if the aperture ol‘ the window becomes 
too large. The largest lines (x;cin)y^nearly a space ()f from 5" to 
10". If tlic aperture is not such that the light winch passes 
through it cannot be regarded as a single ray, or if the angle of 
the width of the aperture is greater than that of the w idth of 
the line, then the imjige of the same line will be jmyected several 
times parallel to itself, and will consecjuently become indistinct, 
and disappear when the a|X‘rtijrc is too great. The reason why, 
in turning the prisms, we cease to see tlic lines, unless the tfie- 
scopc is lengthened or sliortcned, may be tlius explained. 

The emersion of the rays, in res|)ect to their divergence, is 
similar to their immersion only in the case wliere the angles of 
incidence and emergence arc equal. If the first angle is greater, 
the rays after refraction will diverge, as it were, from a more 
distant point, and, if it is smaller, from a nearer point. The 
reason of this is, that the path of the rays which pass nearer the 
vertex of the prism is shorter than that of those which pass at a 
greater distance from the vertex. Hence tlie angles of the re- 
fracted rays are not changed, but the sides of the triangles for 
the emergent rays ought to he in the one case greater, and in 
the hthcr smaller. I'liivS difrerenee ought to vanish if the rays 
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^ fall in parallel directions on the prism, which is also proved bj^ 
experiment. As the violet rays have by the objcct-jrlass of the 
telescope, though achromatic, a focal distance a little shorter 
than the red rays, wc see clearly why it is necessary to displace 
the cye-gl iss, in order to perceive the lines distinctly in the dif- 
ferent colours. 

As the lines of the spectrum are extremely narrow, the apparatus 
must be very perfect, in (»rder to avoid all aberration, by which 
life lines may be rendered indistinct, and even dispersed. The 
sides of \rke prism ought consetjuenlly to be perfectly plain, and 
the glass of whicli tlie prisms are made mjglit to have neither 
scratches nor strife. Willi luiglisli llinUglass, which is never 
entirely Ircc of these strife, we CfUi only see the strongest lines. 
Common glass, find evi*n the hhiglish ci'ovvn-glass, contfiins many 
stria', though they arc not always visible to the eye. Those 
who cannot procure a perfect prism of llint-glfiss, should use a 
fluid of great disjiersive power, such as oil of finise-sccds, in or- 
der to see all the lines. In tins case, the prismatic vessel ought 
to have its sides perfectly jilane and parallel. In general, the 
sides of fill* tile prisms should I'orm an angle of 90^ with their 
base, find ibis base ouglit to be placed hoi-izontally before the 
telescope*, if the axis of the telescope is horizontal. The narrow 
aperture by which tlie light passes ought to be exactly vertical. 
The rcfison wliy tlie lines become indistinct, if any of the con- 
ditions now meiitioiicxl is neglected, iiuiy now be. readily uTidcr- 
stoixl. 

{To he continued) 


Aut. X#VII . — Description of Vcttii^s GicU Scene in Her- 
ffcn-Stifty in Norieay. Jly the llev. U. F. JIoiigksen 

I HAD often beard of this remarkable (jiel*|-,*tlic only passage 
to a farm, considerable especially for the number of cattle reared 
on it. From the danger and the difficulty of the way, no clergy- 
man or other official person had ever visited it. What seems 

* 'Read before the Wernerian Natural History Society, Slst May 1833. 

A Cicl^ in Norwegian, means a narrow glen with*stccp precipices on both 
asides, the space between filled up by a river. Vl*! lie’s Gicl is several Norwegian 
miles in length. 
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-^i&re remarkable, not even the oldest peasant in Farnaes (the 
nearest district to it) had ever been on the farm of Vettie. Men 
lived and died in close neighbourhood to it without having ever 
seen it. Nobody ever repaired thither but those who were the 
nearest relations of the family who lived on it, who of course 
were in the most isolated situation possible in an inhabited 
country. My curiosity was much excited. Besides, in order to 
have a more accurate knowledge of the people and the district, 
I had made a point to allow no corner of my parish to remain 
un visited. The danger itself was a sort of allurement, 1^s it was 
a triumph to surmount it. 

On Sunday the 12th of June 1818, after divine service, I set 
out from my manse in Aardalannex, in company willi a nnnil)er 
of people who had been at church, to Aardafs Water. This 
lake is about three-quarters of a mile long (more than four Eng- 
lish miles), and at the broadest half a cjiiarter (about tlirec- 
quarters of an English mile), inclosed on both sides by lofty 
mountains, which, from their sleep and sometimes perpendicu- 
larly hanging sides, forbi^ all approach by land. The lake is 
tlius the only and the common communication between tlioso 
who live above it and the otlier parts of the district of Aardal. 
There were many boats of us in company, the most of which 
strove with great exertion to row past one another. They are 
excellent rowers ; and this passage to and from church never 
takes place without this sort of contest, the only object of which 
is the honour of winning. It is pleasant to witness this contest. 
Six men, commonly stout young fellows, sit at the oars ; the 
boat darts forward like an arrow; and you may imagine the 
vigour which is exerted, when the blade of the oar sometimes 
snaps in the water, — a circumstance which happened to the boat 
that was striving with ours, «and which, in consequence, fell a 
considerable way bcliind. But as they had got a reserve oar, 
which was put out in haste, our boat, which was deeply laden, 
liaving about twenty people in her, was quickly overtaken and 
passed. So soon as the boat you contend with falls a g(X)d way 
behind, or it is perceived that in spite of all exertion you arc not 
^le to keep up, the strife is over, though it ceases not without 
some sarcastic jokes on the part of the conquerors. After this, 
thoufgh they still push bri-^kly forward, they go on more equally 
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in company. AVc pushed on, and were immediately run on the 
beautiful Fariifcs, where the river lltlodal, which, by a course 
K\f six miles from where it rises in the mountains of Guldbrand^^ 
dal, runs through Utledal, Vettie^s Giel, Svalemsdal, and Far- 
nms, empties itself by seven moutlis. It was already evening, 
and pretty dark ; I therefore t(K)k up my night’s ipiarters at the 
farm-hous^' of Vee, a pretty large farm, which has an interesting 
situation on tlic south side of the river Utledal, not far from 
Farnmii. There my apj)ointed guide was already waiting for me, 
a houseman (a sort of subtenant in Norway), who was well ac- 
‘^j with tlie I ami I y at Wttie. We set out on our road 
early in the morning, and as this was at first over fine even 
j)lains, we mounted on horseback. In tlie neighboiirlKxxl of 
Vee we passed a mighty water-fall, whicli, from a side dale 
called llbsdale, ruslies down in one fall of 150 fathoms. Far- 
ther east is Valdersdal, so ciilled, I>eeause in a stretch of 
4 miles, (about 27 English,) it goes up to the mountains of VaU 
dels. Thiougli this dale runs the river Thya, coming from 
the lake Tliya, uhich here descends in a large fall, forming 
three cascades. Over its mouth is carried a bridge. A little 
farther on .in the vale, on the other side of Utledal River, tlie 
course of wliiih wt' follow the whole way, you see a rocky 
mountain called Mbekamp, lying oast and west, as if it were 
sunk between the far higher mountains on each side, lloinid 
the foot of tliis lie a eoiijjle of farm-houses, and several Jiouse- 
nien’s ])laces. From the River Thya you come on a very' high 
sand-hill, under whicli lies the farm of* Moc, When you have 
toiled up this difficult, and very steep hill, you come to Sua- 
Icm-hill, a little mountain ridge lying cast and west, and con- 
sisting of entirely naked, slijipery rocks, on which it is both dif- 
ficult afid dangei-oiis to ride. You now come to the fine plain 
laud of Sualeni, which, of coiisiilerable extent, stretches on to 
the farm of Jeldc. You have here got aboiU half a mile from 
Farnies, and you begin to perceive that the Giel is near. 

Nature now assumes a severe character ; her smile totally va- 
nishes ; the dale contracts itself closer together ; the black moun- 
tain masses tower higher up on both sides, casting abroad their 
melancholy shadows. Before you come to the farm-house of 
Jelde, you pass a bridge over the River Jelde, which, coming 
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from a very high pasturc-gleii belonging to the farm, gushes 
down in a fall of about 200 fathoms. Every thing is gigantic 
sfiid threatening. It is Nature’s grand style. Small objects dis- 
appear, and the heart beats with the anticipation of approach- 
ing danger. At Jelde, you do well to dismiss your horse, and 
trust to your own legs. It will now, too> be of importance to 
provide yourself with an additional guide. Farmer Civind of- 
fered to accompany me ; but, as he could not himself go with 
me the whole \vay, he made his servant likewise be of the par- 
ty. I had thus three companions well accustomed to tljis 
road, and, therefore, on their own part, altogether 
about dangers which were familiar to them, but who could very 
well enter into the feelings of a person in a different mode of 
life, who, for the first time, trod a path the like to which he 
had never seen, nor could conceive. When Civind Iiad found his 
axe, which he had kaig to look about ibr, and the use and ne- 
cessity of Avhich I had afterwards to learn, to my terror, wc all 
set out. 

At a short distance from t lie dwelling-house of Jelde farm 
this frightful w’ay begins. I'lie entrance to the (liel is altoge- 
ther worthy of it. You climb uj) over the hill of Jelde. 'J’his 
is a projecting ont-corncr of the mountain, consisting of granite, 
which, with an inward bend, hangs over the river which vvashe?^ 
its foot. It is tints impossible to lind a lower road, as this |ae- 
cipicc forms the hank of tlie ri\er. It is a severe exertion to 
clinil^ this steep aiul difficult jiath at such a height, and con- 
stantly on the brink <tf precipices. 

It is probably this liill which has fixed the Iieight of the path 
in theGicl itself; for otlieiwise, you see no reason why it should 
have been cut out, at sucli a height, on tlie side of this fright- 
ful wall of nxrk, that the person who falls over it, must be* dashed 
to pieces, before he reaches the surface of the water. When you 
have reached the. top of this hill, you turn round to the right 
hand, and enter into the Giel itself, by a bridge of pliant trunks 
of trees, laid over with birch-bark, and turf and gravel, that all 
swing under your feet. The inountain here hangs a little over 
the passenger’s head, and you willingly incline to it as to a friend- 
ly support, to avoid seeing, and, if possible, to avoid thinking of 
the abyss you are swinging over, but of which, the gravel thrown 
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ilcfwn by the inolloii of the bridge, is all the way putting^you in 
mind. Y'oii are now in tlie Giel. Traveller, God be with you ! 
--.^he patli here is not broadei than tlifit a person can just staiiiS 
on it with both . feet beside each other. Souielinies you have 
only room for one foot; nay, at times, from the quantity of loose 
eartli and »mall sloni's which yon may well siij)[)ose are fre(jncnt- 
ly tuinbliii!;- down liere, and covering the whole path, you find 
no place at all to stand on, but must, with your foot, in a 
manner .sera] out sucli a place in tliesc loose materials, wliich 
here lie over the surliiee of the wlaile })reeipiee, the iq)per part 
foniis a very sliarp angle with your bodv, while tlu‘ 
part below approaelies 1‘right fully near to a perjicndlcular line. 

About lialf a cjuarlev of a mile on in the Giel, on the nortli 

* side of the river, high uj) towards llie smnniit of the mountain, 
there opens on you, a erj)ss \ alley, tlje remarkable Altlal. Tlie 
bouses on a farm wliieh is here, stand on so steej) a slope, that, 
wliile the under-l)eams rest with one end on the ground, to have 
a bori/.onlal j)()sition, they must be su])porte(l oi\ the opposite 
side, by a wall of ells in height (8 (eel English.) 1'he fields, 

• too, lu* so steej), and so near tin* fearful ))recipiee, tliat no per- 
son unaeeUNlom(‘d to it, would \enture to set a ftM)l on tlicin. 
And when, Iroin the Giel, \ou see their grass fields, wiiieh Ining 
rather than lie over the tleeji below, and which are every year 
inow^ed uilli a kind of scyllie, wrouglit by one hand, you can 
scarc.ely conceive the tlesperate courage wliah coolly {»liesits task 
where an abyss seems open to swallow* the fool-hardy man., 

A little abo\e the dw el ling-house, is a piece of ground, tolera- 
bly flat ; and, when you iiujuire why ll^ey did not rather build 
there, you are told tlial it is impossible to build there, from the 
quantity of snow' that linnbles down on it. Tlirough this dale, 
runs th(? river Afdal, which rises iVom the summits of tlie moun- 
tains called the Young Harlots'**. It runs past the house, at a 
distance of about 30 i lls; and, at about 150 nils from it, with a 

■ These are reckoned among the liighcst mountains in Bergen Stift, higher than 
Galetind, the height of whicli is given at o5l % Icct above the sea. They take their 
name from a singular tradition in the country. A marriage party, who were ail 
very wicked persons, on their way to church, were changed, by the wrath of Hea- 
ven, into these rocky summits. There iirc seven of them, of which the bride and 
bridegroom are llic highesL 
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noise like tbuiide]*, tumbles over the precipice in a treinendou.j 
fall. The violence of this, and the agitation produced by its 
fushing over, is such, especially in suninier, that the house 
tinually shakes ; and every fluid which stands in an open vessel, 
exhibits a constant tronuilous motion. The walls and the win- 
dows which arc next the river, are always wet, from the vajxiur 
ascending from the fall. They told me, that this fall was J200 
fathoms high ; and, when you hK>k down to the abyss below, 
and then raise your eye to where the river issues from this lofty 
vale, you can scarcely call it in <piestion. Beside the hill in the 
hard granite precipice wliich it washes, they have inini*d-arriirp 
I cannot call it a way, though it serves for one, broad enough 
for one man ; or, at most, a little well-trained horse, but not be- 
side one another, to go upon it. 

This rut, the roof of w’liich is just so high, that a grown uj) 
person can stand u[)right in it, is the only way to the farm- 
house till you get up to a considerable height. It reaehes not, 
however, the whole way. There is a ga}>, which is tilled up 
by pieces of timber, joined logellicr, of C or 7 ells in length, 
one end of which rests on this rut, the otlier on a projection of 
the mountain, whicli likewi.se servc.s as a support to a bridge 
which goes over the Aill. In these pieces of timber are cut 
notches, wliicb serve for steps ; and in going up these notehes, 
while you see through the timbers llie foaming cataract under 
you, and are involved in its mists, he mii.st be a native f)f Leir- 
dal who does not then feel tliat his life hangs on a few inches of 
slender tree. It is a matter of course, that neither this wooden 
path, nor the bridge itself, nor the rut in the side of the rock, 
are providi^d with any kind of rail or defence. A Leirdaller 
knows not the name, has not the conception of giddiness. He 
falls as other people do, although he stands where they woukl 
fall : he is dashed to pieces like them, hut this comes from 
his inconccivabloi rashness, and from his not having wings. 
Of the ten years I have now been here, not one lias passt'd 
without in.stanccs of pi?rsons being killed by falling over pre- 
cipices. This is one of the common modes in wliich people 
die, and it awakens no particular sensation. They believe, how- 
ever, that the spirits of these persons go about after death, 
and they have a particular name by which they distinguish them 
from other gliosts. When the farmer in Afdal brings any 
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tliinfr lo his house*, when he eoiues lo the river he nilist take 
it off* the horse, and Jetting Inin go loose before, lie and his 
^ci‘t:ants nuist carry every thing upon their backs. 

The farther' we advanced in Veltie's Giel, our road became 
tlie more difficult and the more friglitful. At one time you 
, were stopped by snow tliat had tumbled down, and where it 
was only by passing quickly over the loose heaps >ou could 
avoid sliding down the steep, at once to be dashed against the 
rocks aitd to be drowned : — next you stood horrified at tlie sight 
of*a wall of ice, the remainder of a fiozen current, by which all 
farther advance seemed to Ik* rendered impossible. Ihit fbi 
this Civind had prepared himself AVith his axe he cut in the 
dear solid k*e a notch, in which lie set one foot, then another in 
whicli he set liis other fiiot, and in this manner continued to cut 
and go forward till he had reached tin* ollua- side. The rest of 
us followed in the steps which he liad thus cut. Vou must put 
on resolution ; then* is nothing else for it. With the utmost 
caution, your eye fixed steadily on the [Hunt where you are to 
tread, you set forward tool by foot, without stopjiing to draw 
your sup[)ressed breath, h'or more than ludf a mile (more than 
three English miles), we went forward on the brink of a jier- 
fect abyss, in this manner, sometimes passing masses of snow 
not yet melted, soineliines those huge frozen mirrors which 
hung almost j)er])cndicularl v from the summit of tlic mountain to 
the gulph below, and over which the axe only, hy steps scaredy 
a handhrcadtli, could form for us a <!angerous path. A •slip, 
an unsteady «tep, or giddiness itself, which always tlu'calens to 
ovej'wlielni the unaccustomed traveller, and in a moment the 
torrent hccoilies the grave of your mangled cari-ase. But such 
is your whole course ill rough Vkatie’s Git‘1, on a path where it 
is not often you can set down hotli I’eet bcsitle each other. 

When overcome by the violence of tlie exertions I had to 
mjike, I stopped a moment. This rest, so far from being re- 
freshing to me, was full of horror. It w^as better to go on, 
however exhausted. In doing so, your thoughts were so (x?cu- 
pied with the place where you might find some footing, that 
you had but little time lo observe the grimaces with which death 
seemed every where to gape around you. But ^ict yourself down, 
you cannot avoid seeing yourself .sitting on the brink of aa 
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abyss ; above you the high mountain ridge hanging over your 
btod, below the more frightful steep sinking perpendicularly 
from your feet : on the opposite side of the Giel, the wildest 
torrents tumbling down hundreds of fathoms ; whilst at the bot- 
tom, the river foaming and roaring, with a deafening sound, 
rushed on with the rapidity of an arrow, and the road you had 
to go, bent still far upon the sides of the precipice which hung 
over it : in short, you sjiw nothing but Nature in her terrors : I 
involuntarily shut my eyes; my heart beat^ and, that ! might 
not be overjK>wcred by these sensations, I stood up, to expose 
myself to new dangers. I asked my guides if any body had 
ever come to mischief on this way. They recollected only one 
pers(^n, who, with a knapsack of birch-bark on his back, by a 
false step, had tumbled over from about the very spot where we 
were standing. From an irresistible apprehension that I might 
be the second, I pushed forward immediately from such a place, 
but yet I found no safer way. 

It began now to rain, and as the part of the path on which 
we were was considered as dangerous, from stones that tumble 
down, we made all the speed we could. The bottom of the 
Giel began at last to widen a little ; and at Hblifoss, about half 
a quarter of a mile from Vettie, (three quarters English), it be- 
comes about 150 paces broad. In other places it is never above 
80 ells broad, and in some places not more than 6 or 7. Here 
my guide Civind left me, and went back alone with his axe, of 
whi^h he had made such good use, telling me, that now all the 
difficulties of the way were past ; and they were so in compari- 
son of those we had come through. 

Holiefoss is a fall in Udedal River itself, of no great height, 
but of a force which you scarcely find in any other fall, and ac- 
companied with a noise which deafens the ear. A mountmn 
rock has here set itself fast in the bottom of the Giel : the river 
has been forced to dig itself a narrow passage between this rock 
and the high mountain precipice, between which it rushes for- 
ward with such irresistible violence, that stones thrown into it, 
or tumbling from the side of the mountain, are carried down on 
its surface. 

Itrmnediiow so hard, that the water ran across our path: 
. I quickened my pace, to reach the end of this fatiguing and 
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dangerous excursion. With all my haste, however, I coiild 
not escape being llioroughly wot. The path now descend- 
ed'gradually towards the river. The mountain, to the side of 
which, as to a wall, we had been, as it were, fastened llie whole 
way, now turned a little off from us, leaving a broader, though 
an irregular way. On a sudden it goes off entirely to the right, 
opening a new side-valley, and, before I knew where I was, I 
ritQod on the fields of Vettic, only a little above the surface of 
die river. Heavy with my wet clothes, dropping with sweat, 
and exhausted by violent exertions, I was glad to reach the 
houseman’s dwelling, which lay nearest us, there to repose a little, 
under cover, before I should attempt to mount the long and 
high hill on which stood Jthc farm-house of Vettie. 

On tlic road to it I was met by Ole, the goodman, w ho con- 
ducted me up. 'i’'hc family had just risen from dinner. Every 
thing w'as instantly carried off, as they did not think it good 
enough for me. On the table was immediately set their best 
butter and cheese, and smoked flesh, and flour-bread; and, in 
short, every thing tliey had to please the appetite of the wreary 
traveller. . 13ut as there was not a dry thread on me, I felt very 
uncomfortable in my wet clothes. The goodman found a re- 
medy for that ; and from his chest I wms provided with every 
thing 1 re(|uircd. Clad from top to toe in his Sunday’s clothes, 
I sat down, metamorjJiosed into a lAnrdaller, amidst this friend- 
ly family, who could not cease from expressing their wonder at 
a visit as unexpected as unheard of before, and who did not 
know wliat kindness to shew me; complaining from their hearts, 
tflat I hadjiot given them notice, that tlicy might have been 
l)etter prepared to receive me. His w ife w^as in an advanced 
stage of pregnancy. I expressed my wishes for her safety on 
her approaching confinement ; and asked her. How she w^ould 
get the child taken to church. — O, answered sjhc, smiling, when 
matters come that length, there will be no difficulty : the child 
is w^ell wrapped up, and is carried to church, properly girt on 
the slioulders of the servant-man. — By the same way T have 
come.^ — ^Yes; we have no other. — Now, then, God be w'ith botli 
him- and the child. — O, w^c are not afraid of the way, we are so 
accustomed to it ; and after a few weeks it Will be better, when 
all the icc will be away. By God’s help I shall «>on come to 

u 2 
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church myself, when Father* shall lead me in. — I could not 
but think highly of her courage, her cheerfulness and composure. 
The goodman told me, that at the best season in summei^-iBe 
Giel can be traversed by a horse ; and that then every thing is 
thus brought to the house, on the back of his own horse, who is 
accustomed to this road. One is less surprised at this, when he 
secs the lightnessof the small Leirdal horses, and their most uncom- 
mon surc-footedness, by w hich they can go on the smallest paths, 
on the side of the most fearful precipices, setting one foot before 
another, in such a manner that no })ath can be too small for 
them. From the farm of Vettic, the Giel is continued upward, 
in a stretch of three miles, so that the whole length ol'it is m-^re 
than four miles and a half (more than thirty English miles). 
Above Vettic farm, the goodman told me, it w^as more narrow, 
more diflicult, and more frightful, than the part of it which I 
had seen. He and his people had often to go up that way for 
small timber, and other things necessary on the farm. On the 
sides of it, too, were the lincst valley and mountain pastures, of 
the greatest value to their rearing of cattle. Their corn was 
sometimes destroyed in harvest by frost. For more than half 
tlie year, the two families living on this farm, the farmer him- 
self, and his houseman, are cut off from all other human inter- 
course. In winter, the ordinary path is impassable from snow 
and ice, and especially from those frequent columns which leave 
traces of themselves a long way on in the summer, because the 
sun’s rays, resting but a short time over this long, monstrous 
gulf, it is seldom before the month of July that this icc is all 
away. For a short time in winter, when the river Utledal is 
frozen, there may be a passage along the bottom of the Giel, but 
not without danger from the avalanches, which, with tremendous 
violence, tumble down into the deep ; the very air of which over- 
throws every thing. In the end of liarvest and the spring, all 
approach to and from Vettic is barred ; in the end of harvest 
particularly, from the falling of earth and stones, which are then 
loosened by the frequent rains. 


* Meaning the clergyman to whom she was speaking. It is still the custom, 
in the remote and simple districts of Norway, that when a woman goes first to 
church after her confinement, the parish clergyman meets her at the door, and leads 
her into church. ' 

/ 
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At a little distance behind the dwelling-house of Vettie, in 
back gi'ound of the dale, there rises up a large mountain 
precipice, o\ei' which, where a new Gicl begins, there rushes the 
highest waterfall I had yet seen, called Markefoss. High falls 
indeed are here so common, that they at least excite less attention, 
especially where the mass of water is not very considerable ; but 
what seemed to me exceedingly singular in this one, was, that 
the fall is so perfectly ])crjM?ndicular, that not one droj) of its 
Water touches the whole side of the mountain. From the gap 
through which it issues, the mountain bends inward like the side 
of an arch, in such a manner, that if the place w^cre accessible, 
’One might make a passage between the mountain and the fall. 
As the mass of water here meets with no resistance, it makes no 
alarming noise ; I only heard its distant sound in the bottom of 
the Giel, which it was impossible for me to sec, as all view and 
all approach is barred by high shar|)-])ointcd rocks, and a chao- 
tic assemblage of large blocks of granite. Over this precipice 
lie the pasture-grounds of Vettie, where are some of the finest 
sketches of w'ood to be fouiul perhaps in the whole province. 
Here grow the finest trees for masts, of uncommon height and 
thickness, unused and incapable of l)eing used, because they 
cannot be got down through the Foss, without being splintered 
into a thousand pieces. It is dillicult to get even common house 
timber this way, for perhaps not one out of ten pieces remain 
of sufficient length. In former times, this w^ood was lh<? pro- 
perty of the Copper-work Company of Aardal, which had its 
bQst supply of charcoal from it. It \vas the more valuable to 
them, that Its situation excluded it from every other use. I saw 
a man going up the precipice which leads to this w^ood. At the 
distance at which I stood, he seemed like an insect creeping up 
a wall, lly freepaent turnings from one liand to another it is 
rendered possible to go up a path, from which, *how^evcr, nothing 
is more easy than to break a neck. But born and brought up 
as the pco})le are here amidst such dangers, they disregard or 
are not sensible of them. The boy, the youth, grows up amidst 
venturous feats, and courage is his life’s constant guide. Of tlie 
mountain- summits here, I mention only Fles^euaasliud, because 
it is considered as the highest next to the summits of the Young 
Harlots. 
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I spent the night at Vettie, and was next morning out with the 
goodman to have a full view of his little romantic dale, whpwr 
hill and valley, wood and water, the lofty black mountain- 
masses, over which the majestic fall poured its foaming silver, 
were all grouped in the most picturesque manner, in a landscape 
in which the strongest features of Nature were wonderfully 
blended with her sweetest smiles. The severe and the gay m(}- 
derated one another by being mingled in one look. Tlie cho- 
rus of the feathered tribe only was wanting in wood and forest. 
The tenij)erature here is too severe for the delicate songsters of 
the sky ; nowhere does the lark mount in his airy flight ; even the 
thrush flies to milder regions. The cuckoo only, with his mono^ 
tonoiis song, for a short time enlivens the silence of the wood. 

I had learned from the goodwife how they carry their chil- 
dren from this place to church. I was curious to learn of 
her husband, how they got the dead carried from it to the 
church-yard. It is impossible that tw'o people could go beside 
one another in the Giel ; and I could not conceive that a coffin 
could be placed on horse-back. He gave me the following ac- 
count. The dead body, w rapped in linen, is laid on a plank, in 
which are bored holes at both ends, to which are fastened han- 
dles of cord. To this plank the body is lashed, and is thus car- 
ried by two men, one before and another behind, through the 
Giel, till they come to the farm-house of Selde, where it is laid 
in a toffin, and carried in the common way to the church-yard. 
If any one die in winter, at a time when the bottom of the Giel 
is not passable, or in the spring or harvest, they endeavour^ to 
preserve the body in a frozen state, wrhich is seldom difficult, till 
it can be carried off in the manner I have just mentioned. Still 
more singular was the method which the goodman told me was 
employed several years ago, to convey a dead body to the grave, 
from a housemaif s place in Vormelien. This place lies in Utle- 
dale, which borders with the fields of Vettie. It has a most 
frightful situation, deep in the Giel, by the side of the river ; 
and like Vettie, lia.s no other road but a small steep path, on the 
side of the most dreadful precipices. As the inhabitants of this 
place had been often changed, there had been no deaths here. 
It happened, at last, for the first time, that a young man of 
seventeen years of age died. It never occurred to them to 
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think how they should get him carried to the grave, and a cof- 
fin is prepared for him in the house. The body is laid in it and 
carried out ; and now, for the first time, they perceive with 
amazement that It is impossible in this way to get on with it. 

. What is to he done ? Good counsel is here precious. They 
leave the coffin as a memento mori at home, and set the dead 
body astride on a horse ; the legs are tied under the horse’s belly, 
— a bag of hay is well fastened on the horse’s shoulders, to 
which the body leans forward, and is made fast ; and in this 
manner rode the dead man over the mountains to his resting 
place in Forthuus Church in Lyster, — a fearful horseman. 

After a long and fatiguing wTary walk, I returned with the 
goodman to his house. A rich soup, made from excellent wed- 
der mutton, killed the night before, smoked from the white clad 
table. And what is not excellent when it is presented to you by 
hospitable hands ! So long as nature and generous simplicity 
is preferred to art and ceremony, so long will such a patriarchal 
meal, to wdiich you arc invited with a welcome from the heart, 
and which is gratefully received, be preferred to ostentation and 
extravagance. They wislied me much to remain another day 
at Vettie ; but as I had fixed to go that day to Aftdal, and then 
over the mountains to some of the mines at Aardal Copper- 
works, I was obliged to bid farewell to the worthy people, whose 
extraordinary place of residence I had for the first, and I be- 
lieve also for the last time, now seen. • 

With my former guides, and a man-servant from Vettie, I set 
out fcai'ful way back. From tlui heavy rain, much of 

the ice had disappeared ; and I had the dangerous pleasure of 
seeing one of these masses of ice tumbling down in a thousand 
jjicccs into the gulf ; over two only of the most obstinate were we 
obliged to cut our road over the ice. In good time I reached 
lelde ; and here, where nob(xly dreamt of (fenger, my horse 
tumbled with me over the side of a little hill. Thus ended an 
excursion, the whole object, and the whole result, of which was 
t!ic view of Vcttic’s Gicl. 
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Art. XVIII . — On the Heights the principal Snow^y Beetles 
^ the Himalaya Mountains. By Captain J. A. Hodgson 
and Lieutenant J. D. Hkubert 

On the successful termination of the first campaign against 
the armies of Nepal in 1815, in Avhich tliey were expelled from 
their conquests in the mountains between the rivers Settlej and 
Kali (or Gogra), by the British forces under the respective com- 
mands of Major-Generals Ochterlony and Martindcll, and Co- 
lonel Nicholls ; and the provinces of Gcrwhal, Sirmor, Hindur, 
Bisaher and Kamaon, with the exception of some small districu., 
being restored by the British government to the Hindu Ilajas, 
their ancient possessors, the Most Noble the Governor-General 
in Council was pleased to direct, that surveys of the above coun- 
tries should be executed by Captain AV'^ebb and myself. To 
Captain Webb, wlio was tlien in Kaniaon, the survey of that 
province, and of the eastern parts of Gerhwal, was assigned ; 
and to me that of the western part of Gerhwal, and of the 
mountains between the Ganges and Settle] rivers. My instruc- 
tions were summarllj^ to make a correct survey of the libe- 
rated provinces of Gerhwal, Sirinor and Ilindur, as well as of 
the countries to the north of them reaching to the Himalaya, 
a tract which comprises the sources of the Ganges, Jumna, Tonse 
(hitb 2 rto unknown, though larger than the Jumna), and Settlej 
rivers ; and which is bounded by some of the noblest mountains 
in the world.” I was ordered to carry on my researches as far 
as rationally })racticable, and Colonel Crawford, then Surveyor- 
General, was directed to prepare such instructions for me as he 
might deem necessary. That distinguished and scientific offi- 
cer, alike versed in the theory and practice of groat surveys of 
this nature, app'roved of the methods I had suggested for car- 
rying on my operations, and generally direct ed me to be guided 
by such circumstances as might appear to me most conducive to 
the objects in contemplation. 


• This paper is a brief extract from the long and interesting memoir of these 
able .nnd actixe officers, ns piddishcd in the Asiatic licsatrckcs, vol. xiv. p. 187.— 
^173. Ed. 
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It will be acknowledged, that the extension of geographical 
knowledge is a desirable object, and it cannot be denied that, to 
ascertain the heights and positions of the snowy peaks of the 
Himalaya, is not only an interesting and curious but very useful 
inquiry; for when their latitudes and longitudes are known, the 
geographical position of any place, from whence one, or more of 
them, arc visible^ may be determined with case and accuracy. 
Wc have every facility and opportunity of observing some of these 
resplendent and lofty guides, in the great extent of degrees 
of longitude, now either in our )X)ssession, or under our in- 
Huence and controul, from the banks of the river Settkj at Lu- 
dktua, to bciyond those of the Burampootcr in Bengal. 

In all this belt, the outline of some of the snowy peaks may 
frequently be observcxl, in clear weather, to the distance of 150 
miles and upwards, with sulHcient distinctness fcjr an observer 
to fix his oxen position,, by obvious methods, and thus to be en- 
abled to correct llu* geography of the older maps. But as yet, 
we do not, l)y Ca[)tain Weblfs survey, and that of T/icutenant 
ilerbirt and myself, know the ])recise latitudes and longitudes 
of any peaks further to the SE. than the latitude of 49' 43", 
and longitude SI ".2 nearly. It would be very satisfactory to 
determine the posit uais of those more eastern peaks visible from 
Ikitna, Monghir, Bhagalpiir, and IMjmal, and this may be done 
with considerable ])reclsion, by their ar:iinnths^ taken at the 
above jdaces, with their observed diflejenees of latitude, and 
differences of longitude, taken with good ch nanometers, carried 
down the river in fast going light boats, when the stream is most 
ra])id : the ,boats would reach Monghir from Patmi in a day, 
and two good chronometers ought to give the dilTerencc of lati- 
tude within a (piartcr of a mile. The ehronometrical measures 
may also be conqmred and corrected by dilfercnees of longitude 
taken by the firing of gunpowder: the flash oj‘ half a j)ouiid of 
gunpowder, fired at the hill-house at Viv Pahar near ]\Ionghir, 
would 1)0 seen at Janghira rock, from wljich a flash would be 
seen at Patter Ghatta, bclow^ Bhagalpiir, and thence at Pir 
Pointi or Sicri Gallf, or ])robably llajmal. 

After giNing an account of the lnstrum«nls employed, and 
the method of obsei vatioii, Captain Hodgson remavks: 
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‘‘ In settling, finally, which it is hoped the present operations 
(combined with Captain Webb’s) will do, the heights of some of 
the principal Himalaya peaks, a point on which even so" great 
an authority as De Humboldt has fallen into error, we have 
imagined that we could not be too explicit in describing the in- 
struments, and in detailing, not only our original observations, 
and the methods of calculation, but even the several steps of the 
process itself, from which the results are deduced. We have 
been aware, that it is only this full and candid disclosure, dn 
which many things are met with that might have been glossed 
over, that can give a conclusion of so much interest any weight ; 
and while we deprecate the theorist’s pronouncing too deciSijJly 
on the value of results, which may appear to him much too dis- 
cordant, we feel confident, that, in the eyes of the practised ob- 
server, who will consider the nature of our instruments, and 
the difficulties with which wc had to contend, these very discre- 
pancies will prove our strongest claim to his confidence.” 

Lieutenant Herbert next gives a minute account of Iiis me- 
thod of measuring a base line of 21,764,8 feet, and thcii a de- 
tail of all the angles of the triangulation, founded on the mea- 
sured base. 

The following are the general results of the operations, in so 
far as concerns the Snowy Peaks. We have retained the letters 
and references in Captmn Ilodgson'^s Tables, as there is no other 
way gf identifying the peaks. 

TABLE of the Helghtj (f the Snowy Peaks of the Himalaya 

Mountains. ^ 


Height above the Sea, 
in English Feet. 

Uchalarii, F, - - 21,884 

Ditto,, - - - 20,129 

Ditto, C. . - - 21,773 

Ditto, Q. . - - 19,732 

Ditto, J. - - - 16,867 

Ditto, great E. - - 20,765 

Kedar Kanta, L. - - 19,352 

Ditto, No. 39. . - 19,321 

Ditto, great R. - - 20,747 



S 


of the Himalaya Mountains. 
TABLE of Heights^— continued. 


Height above tlic Sea, 


in English Feet. 

Kedar Kanta, H. left peak. 

20,356 

Ditto, H. middle peak. 

20,508 

Kedar Kanta, C. - - 

21,787 

Ditto, the Cone, 

21,018 

Snrkanda, G. - - - 

20,144 

Ditto, F. - - 

21,925 

Ditto, Q. . - - 

19,804 

Ditto, A. No. 1. 

23,371 

Ditto, A. No. 2. - - 

25,589 

Ditto, Mi)ira, « , _ 

22,632 

Snrkanda, B. middle peak. 

23,281 

Ditto, 1\ - - 

23,157 

Kedar Kanta, No. 46. 

18,884 

Kc'dar Kanta, Kot Gerli peak, 

17,186 

Chur Baldcng, 

21,251 

Whartu, pyramidal peak. 

17,214 

'Surkandu, D. - - - 

22,894 

Chandra Badaiii, D. 

22,912 

Snrkanda, U. - - - 

21,452 

Whartu, western F. 

18,646 

Ditto, black |K*ak, 

16,043 

Ditto, Kot (Jcrli peak. 

17,200 

Tuiigru, western F. 

18,632 

Kedar Kanta, black E. 

20,995 

K^edtu* Kanta, low Fi. 

19,962 

Snrkanda, H. right peak. 

20,508 

Ditto, H. middle peak. 

20,341 

Udialaru, Q. — C. 

19,370 

Ditto, F.— C. - 

21,612 


AiiT. XIX. — Sketch (jf the Geognosy ^ Madeira and Porto 
Santo. I3y T. Edwaiid Bowdicii, Esq. Conductor of the 
Mission to Ashantee, Member of the Wernerian Natural His- 
tory Society, Natural History Society of Wetteravia, &c. 

SUBMIT two or tliree of the leading geological* facts, with-* 
t intruding those conclusions which my excursions in Madeira 
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and Porto Santo have yielded, lest there should be more delay 
than I anticipate in the publication of my detailed description of 
these islands. The sketch of a Flora, and the fuller report on the 
geographical distribution of plants in Madeira, which I have al- 
ready forwarded to Sir Humphry Davy and the Cambridge 
Philosophical Society, make it unnecessary to say any thing 
more just now on either head, unless it be to remark that I 
have since found the Isalis tinctoria, and a male Date-tree, 
neither of which I had then met with. 

I must premise that it is my present intention, and I hope to 
persevere throughout my journey, (even should it be extended 
some years by the support of the Government), to accompany the 
MSS. 1 may send home from time to time, by accurate drawings 
of the most interesting of those new objects of Natural History 
I may meet with in the different parts of Africa I hope to be per- 
mitted and enabled to visit. It takes away very much from the 
usefulness of a journey, when it is attemj)te(l to save the trouble of 
making drawings, by substituting for that concise description of 
the object which will suffice with ag(X)d figure, a tircsosjc veroal 
detail of minutiae, wholly uninteresting, and fre(|uenfly unintelli- 
gible without the aid of the pencil. The only probable difficulty 
is, that no publisher will undertake to go to the ex pence ol‘ having 
these figures engraved ; and that they may thus be lost to the 
naturalist and others, who would feel an interest in referring to 
them, as illustrations of the tc5vt. Contemfdating this probability, 
I have determined to obviate it in some degree, by regularly trans- 
mitting one set of these drawings to Sir Humphry Davy, to de- 
posit wherever he thinks they may be most reiidily and conve- 
niently consulted by the naturalists of my own country, who will 
always find them numbered, so as to correspond with the referen- 
ces in the text of my travels. I shall also transmit a duplicate set 
of these drawings, to be deposited for the same purpose in the 
library of the French Institute. The two sets of 107 figures, (se- 
veral of which arc coloured) referred to in this first part, have 
been forwarded with the manuscript. 

Not daring to venture as far as the granite rocks of Cintra, 
(which Jire about 1600 feet alx)vc the level of the sea), from the 
hourly expectation of the departure of the vessel to Matleira, I 
contented myself with crossing the river to Almada. TIic fonn? 
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tion was totally different from the three which were In view oilthe 
northern side of the river, viz. the granite at Cintra ; the tran- 
sition linicstone above G uida ; and the basalt capping the hill be- 
tween the aqueduct and the city; the two latter of wliich arc pret- 
ty fully described in my MS. work. It was a range oi* Calcaire 
grosnicre^ about 300 feet high, and extending some miles along 
the river. Ir was soil, but firm, frecpiently very sandy, some- 
times of an o.’ange-yellow, (e.'>pecially within), but generally of 
a greehisli and yellowish grey. IVbbles of silex were occasion- 
allybmbedded ; and, more frccpiently, masses resembling clay ; 
it soiled the fingers, — cflervesced moderately, — and seemed de- 
posited, in deep liorizontal beds, more compact upwards. The 
'ih-eJls were .so thickly imbedded, that whole masses appeared to 
be exclusively eom])o-.ed of‘ them. They were all marine, with 
the exce])ti()U oi the ]hik‘iuus montaniis, and comprehended 
three sj)ecies of Ostrea, (O. pliealula, O. edulisand (). caiialis) ; 
the Paiio])a‘a Faujasii, the Gyprina islandica, the IVc ten vul- 
garis, and P. saxatilis, with three species of Venus, Fig. SO, 31, 
32 ; three of Turri telle, Fig. 23, S I, 2o ; a (.’ardium, Fig. 33 ; 
a lialanus,'-Fig. 34 ; a Nassa, Fig. 28, and a Afurex, Fig. 26, 
which, possessing no specific descriptions, I could not determine, 
and have, therefore*, drawn, with one vaUe of a shell of consi- 
derable size, and of an orange colour ; Fig 19, which I do not 
recognise, and a smaller one. Fig. 20, which cannot be referred 
either to Tellina, Venus, or Cytherea, but w hieh resembles all of 
them. 9 

At St Vicente, on the north side of ^Madeira, I found a simi- 
lar limestone to that wdiicli I have before described beneath the 
basalt at Lisbon, (ienerally speaking, however, it is of a whiter 
colour, mqre crystalline in its texture, contains very little im- 
bedded siliceous matter, and scarcely any compact masses; yet 
from analogy, and frtim the great tlepth of the bed, (being near- 
ly 700 feet from its junction w^tli tlie superincuihbent 1)asalt, to 
my last glimpse of it in the bed of the torrent, nearly level with 
the sea), without a single alternation, I have no doubt of its be- 
ing transition rather than primitive limestone. Its more crystal- 
line texture is probably owing to its vicinity to the basalt. The 
drift line of the junction is horizontal ; and the limestone has 
evidently been dcjx)sitcd regularly and frequently, without tiic 
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em^est trace of disturbance or confusion. Continuing about a 
furlong to the northward, and descending a water-course, (about 
a mile in a direct line from the beach,) I found dikes of decom- 
posing basalt intersecting the limestone, which, from their form 
and direction, I should say had evidently descended from above ; 
and, instead of filling up from below, liad flowed into the gaps 
created in the limestone, by the convulsions which rent the ori- 
ginal structure of Madeira, and preceded its new fomi. 

The lowest bed of the sandstone above the calcareous tufa, 
(which is the lowest visible deposit at Porto Santo, and is inter- 
sected by basaltic dikes), is hard and solid, and is used as a 
building stone. I have given a particular description, which I 
need not introtluce here, (»f its characters and gradations. ^ hj 
upper or looser sandstone, which yielded to the fingers, contained 
in its upper and outer surface, an Ampullina (or marine Ampul- 
laria), Fig. 58 ; a large Helix, resembling the H. plicala, Fig. 57, 
but differing from the plate being on the last whorl, which tloes 
not advance as far into tlie mouth ; a still larger, wholly un- 
known to me, Fig. 56 ; and two others, the one. Fig- 50,^ a 
Helicella of Fcrussac's groupe Marginata' ; the other, a Ilcli- 
cigona, of the groupe Vortices. I found no Ampullina amongst 
the shells of the beach, (seventeen of which being new’' species, 
or at least not noticed by Lamarck, and unknown to me, are 
drawn and described) ; no Bulimi any where ; and the existing 
Helices (thickly strewed over the soil formed by the calcareous 
tufa, and found very sparingly on the fig-trees in the sandy 
plain,) were specifically distinct from the considerably smaller 
ones, forming entire masses of the loose sandstone, and ge.ieri- 
cally distinct from the very large species imbedded in its surface. 

The flaky sandstone frequently formed isolated ledges or hil- 
locks of a most picturesque appearance, on the southern part of 
the plain ; numerous flakes being regularly piled on each other, 
shooting upwards from the soil in angles of 46°, and seeming to 
emulate the lofty peaks of tufa behind them ; Plate VI. B. 
Embedded on these hillocks, are numerous close-grained, indu- 
rated, cuneiform, hollow masses, with smaller lateral branches, 
which I conceive to have been formed by the sand having en- 
veloped plants o,r fragments of wood, subsequently and entirely 
decomposed. 
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I took a boat and went to the small island of Baxo : it is only 
half a mile distant from the south-west end of Porto Santo, (en« 
tirely composed of cliffs of tufa with dikes), from which it has 
been evidently separated. To get at all the strata in succession, 
I was obliged to climb up an almost perpendicular height of 
about 220 feet on my hands and knees. I first ascended about 
100 feet of ihe same tufa, which I have described at Porto San- 
to; then tveive feet of limestone, of a granular sandy structure, 
glimmering lustre, and emitting an alliaceous odour when 
struck ; it contained no fossils, or at least none that I could dis- 
cover, after examining and breaking away its surface in various 
directions, and after splitting numerous large fragments ; it is 
of a buff-ground, s])rinkled with grey and red spots or grains. 
Above this I found about fifty feet of a conglomerate of nmlules 
of basalt, or rather of wacke, (from its colour, fracture, and 
specific gravity), wliich I necfl not. describe particularly here. 
I then climbed over fi*oni eight to ten feet of a conglomerate 
limestone, generally of a chalky white, soiling the fingers, some- 
times f)f‘ a whitish blue, and containing large nodules of wacke 
and iinhcvf.ded masses of a granular, sandy limestone, resembling 
that before described. The white part of this limestone presented 
great masses of I^aniarck‘’s Cateni]X)r{e, (Tubijiora catcnulata, 
Lin. Gm .') ; and w'ith much difficulty I chiselled out some perfect 
moulds of a large Cardiuin, Fig. 83, of the Cardium edulc ; one 
end of a Solen ; of a Solcneiiiya, Fig. 55 ; moulds of various sized 
Venuses; a Voluta, Fig. 54; a Turritella ; a Conus, like that at 
Lisbon, Fig. 27 ; the Pecten multiradiatiis, and the Pecten gla- 
bev, (neither of which pecies I believe have before been found in 
a fossil state), and the fragment of a large white Pecten, Fig. 69- 
Above tjiis shelly limestone was about six feet of a fine-grained, 
indurated sandstone, deposited in layers, with projecting ledges, 
and acquiring a scoriaceous appearance, and dark grey colour, 
on the outer surface, from expasurc to the atmbsphere, but pre- 
senting an orange-brown within, and effervescing. On this rest- 
ed a conglomerate, about fifty feet deep, of nodules rf wacke, 
of a lesser portion of the orange-coloured ferruginous sand, and 
of small fragments of wacke, emerging like nail-heads, and 
coated (with the exception of the upper surface) with an indu- 
rated grey clay, which also lines small cavities in a mamillat^ 


3 
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No part of this conglomerate effervesced ; but it was 
covered by a shallow horizontal bed of sandstone, of the same 
nature as that above the fetid limestone. 

Through all these dilicrent horizontal masses, that is, from the 
summit of the table-land, of which this island is principally 
formed, to the sea, a depth of about 240 feet, descend, more or 
less pt^rpendicularly, mimerous basaltic dikes ; sometimes jut- 
ting out like walls, and serving as rude stairs in the ascent ; at 
others, nearly even witli the surface of the various rocks they 
intersect ; and frequently running parallel with the beach for 
some distance at the water’s edge, and forming into piers. In 
some parts, their surface was covered with considerable patches 
of a dull coralloidal carbonate of lime, and in the basalt of thc^ 
dikes on the north side, (for it was the eastward face which al- 
forded me the section I have described), I found beautiful crys- 
tals of nepheline. In the dikes immediately north of Tas Juli- 
ana, I found a dejxisit of native alum. 

The limestone beneath the basalt of Madeira, is evidently of 
the same nature and formation as that beneath the basalt at 
Lislx)n. The shelly limestone of ]hixo is distinct front thal at 
Almada on the Tagus ; but it is probably of the same forma- 
tion as the shelly limestone mentioned by Baron de Humboldt 
as covered by basalt, on the coast of Portugal. Of what forma- 
tion is the limestone found on the coast of Africa, opposite to 
TenerifFe ? And docs that, subordinate to the tufa at Lanccr- 
sta agd Forteventuria, resemble cither of* tliose at Baxo * ? 

I made the height of the Peak 6164 feet-f- ; and I think it 
was impossible for the day to be more favourable. I had tal^cn 
the angle of elevation of the Peak of Ruivo with * a reflecting 
circle, from the point generally visited by strangers for the best 
view of the Coural, and adjoining the Pico dcs Bordes, know- 

^ Humboldt’s ReL, 1. 1. c. 2., and SuppUmenty p. 641. 4to. 

4* Fortin’s Barom. 619.65, T. 9. 45, T* d. 9.45^ C., 49. F., in the turret of Mr 
Vdteh’s hoase in Funchal, 154 feet above the level of the sea, (allowing 7 feet for the 
rise of the tide at the syzygies, when the height of the turret was determined) 770.70, 

T. 80.5, F. d. 80.6. C, 69. F. T-T-ie®, 2 ? 8 «+<')=103"’8, correc. 
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ing tliat I could get its horizontal distance from Ruivo very ac- 
curately from Licut-Col. Paulo Diasde Almeida's Survey 
completed, after six years' labour, drawn originally on a scale 
of 28 inches to a Portuguese league, and containing even every 
quinta on the island. My own attempts to get a sufficient base 
by angles from a smaller one, measured with the aid of an arti- 
ficial horizon of crystal and a proof telescope, {lunette cVepreuve^') 
failed from unfavourable w^eathcr. 

6* 6' 20"' apparent angle of Ruivn. 

26 refraction. 


6 5 '54 which, wMth 24805 feet for the horizontal distance, gives 2578 feet. 
Height of apparent above true level for 24805 feet, - 15 

Height of point of view above the level of the sea, - 3710 

Height of Ruivo, 6303 


being 139 feet more than that given by the barometer, w'hich 
was Fortius, and h«ad been compared with that of the Observa- 
tory for several weeks. 

* M. Vo;\ llucli, and Professor Smith, found the Torrinhas 
(notoriously lower than the Pico liuivo), 5857 feet above the 
sea. All these circumstances considered, I cannot help feeling 
some confidence in the result of my own observations, although 
I observed by Captain Sabine's recent article in the Jounial of 
Sciences, that lie made it only 5438 feet above the level of the 
sea. Baron de Humboldt found the decrease of caloric aV Te- 
neriffe, to be 94 toiscs for every degree of the centrigrade ther- 
mometer * ; DeSaussureatEtiia, 91 toises; my observation gives 
89 toises, or 5 less than De Humboldt's. This would seem to be 
a further evidence in favour of the greater height of Ruivo. I 
have measured several other peaks. 

I have not robin for any zoological extracts ; and will merely 
obg& gy e i 4 ha t I have had the good fortune to meet with a Chi- 
i^optera, two birds, five fishes, and one mollusca, gcncrically new ; 
eight new species of fishes are drawn in addition. 

I have submitted my authorities and evidence for concluding, 
that Kirwan's informants led him to rate the mean temperature 
of Funchal nearly 3® too high, (?. e. 68.9 in^^t^ad of 66""), ds he^ 
did that of the Ilavannah. 

* Humboldt, ilfem. d^ircveil^ p. 602. 
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A Funchal la temperature des caves paraite dtre, de 16® 9f C. 
(61® P.), par conaequens de 4® & (71® 9" F.) au dessous de la 
temperature de Pair. Nous reviendrons dans la suite. sur cetto 
difference remarquable cnirc les souterrains ii Tisle ‘ de Madero 
et Tatmosphcrc circonvoislue I think I may venture to con- 
tradict this anomalous difference. There is not a subterraneous 
cellar or crypt in the island : the deepest caverns are the Fur- 
naces of St John,” (close to Funchal on the NW., and about 
240 feet above the sea), formed out of a deep bed of scorifc. 
In the largest (128 feet to . the innermost part, which is wide, 
spacious, and lofty, and a))out 15 feet below the level of the 
mouth), I made the following observations. Nov. 4., 1 p. m.. 
Temp, of air 71® 5, Hyg. 51®, Temp, of the inmost part of the ca- 
vern 67®, Hyg. 784®. Jan. 4., 2 v. m.. Temp, of air 66®, just with- 
in the mouth 64°, inmost part 63J®. Again, in the cavern at 
Phaye Formosa, close to the sea, about three miles west of Fun- 
chal, and upwards of 39 feet deep, I found a difference of on- 
ly 3® F. ; and in that of St Roque, about 1000 feet above tho 
sea, north of Funchal, and nearly 60 feet deep, a difference of 
only 4® F. There is an extraordinary difference, however, be- 
tween the temperature of the wells and that of the air of Fun- 
chal, the former (Mr. Lundie’s, Mr Young’s, and Mr Sortie’s, 
all upwards of 20 feet deep, and in the open air,) being 68®, 
when the latter was 69® ; but this is explained by recollecting, 
that fhese wells are supplied by streams which descend from 
heights of 3800 feet behind the town, where there would be a 
corresponding difference in the mean temperature ; for that of 
the spring near the Mount Church, (inclosed at tl^c expcnce of 
Consul Murray), and about 1900 feet above the wells in ques- 
tion, was 58®, the air within being 62°, by an obscrvati'on which 
I made in October. 


Art. XX .— of Mr Ranalds' Pendulum^ Doabler of Eleo-^ 
tricity. 

In a work just publlslicd by Mr Ronalds, entitled, “ Descrip^ 
lion of an Flectrical Telegraph, and of some other Electrical 

* Humboldt. Annalti de Chimie, p. 602. JteS. Hiatt p. 4S4. 4to. 1 quote 
ta^ MS, extracts ^om these expensive works, and have omitted to not^ the to - 
lupie. 
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Apparatus,*” wc find, among many other ingenious contrivances, 
one of a Pendulum Doubler, whidi we consider highly worthy oif 
notice. 

In order to shew that Jie could keep his telegraphic wire con- 
: stantly electrified from a very small source of electricity, Mr Ho- 
nalds made the bob of a pendulum jXTform the part of the centre 
plate of a doubler on Bennefs or Nicholson''s construction? The 
instrument thus modified, lie found convenient, not only for its 
. usual puqiosc, but for all those experiments where a constant 
flow of small quantities of electricity is required to supply what 
is dissipated along imperfect insulation. 

The instrument is represented in Fig. 4. of Plate IX., where 
A and B are the two stationary plates, fixed upon glass supports ; 
C is the bob, attached to the pendulum rod D by the glass in- 
sulator e ; its form is a plano-convex lens, and the interior is filled 
with lead ; y is a small cylinder, through which screws pass to 
connect it with C, and to adjust the plane of C exactly parallel 
to the plane of vibration ; g is another insulator, carrying at its 
lower cud the bow of 'wire A, the left side extremity of which, is 
situated nearly in the same perpendicular plane as the end of the 
wire w, and the right side is nearly in the same perpcndicuiap 
plane as the end of n ; i is a wire fixed perpendicularly into C ; 
and Ic another, fixed (perpendicularly to the plane of vibration) 
into the brass cap at tlie end of the pciululum-rod ; Z is a wire, 
screwed into the upper cxlgc of the plate B ; w is a long wire, 
fixed into the lower edge of B, and approaching to within a 
small distance of A, where it is bent at a right angle, and then 
projects i 4 a line perpendicular to the plane of vibration ; n is 
another wire, fixed into the edge of A, and projecting in a simi- 
lar direction (after it has also been bent) ; but the length of the 
fnrqjccting part of 7n is considerably less than that of w, in order 
that, the rig ht side of the bow A, mayj)ass the end of without 
touching it ; lastly, o is a wire, fixed perpendicularly into the* 
base of the instrument. 

Since every Ixxly may not happen to have seen the revolving 
doubler of Nicholson or Bcnnet described, I shall shortly state 
tlie’ mode of action by which this pendulum doubler produces, 
by the motion of a common clock, a constant flow of electricity. 

seen, that when the centi*o of the l}ob C arrives opposite’ to 
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tlie centre of the plate A, the insulated bent wire A, will touch, 
at the same moment, the ends of the wires m and and esta- 
blish thereby, a metallic communication between A and B ; and 
that the wire i, by touching the wire o at the same moment also, 
will establish a communication between C and the earth. Now, 
by one of the laws of induction or compensation,-— i. c. that pro- 
pertj’^^which any insulated conducting surface, possesses, when 
placed opposite to an uninsulated coiulucting surface, with, a 
plate of air (or other scmi-conducting or insulating body) inter- 
posed, of contlensing on, or attracting to itself (within certain li- 
mits) the electricity ^^hich has been given to insulated conductors 
in communication \\itli it, and^ being thus eharged^ of inducing 
a contrary stale of elect ricity on the iininsidatcd opposed sur-> 
Juve^ — by this law of induction, I say, il* a quantity of positive 
electricity, producing a tension = 1 degree in the electrometer, 
he given to either \ or B, whilst the centres of A and C jxre 
opposite to each other, that quantity will be nearly all eondensed 
on A, and C will have a tension := nearly 1 of elect ri- 

city. 

If C be now’ allow ed to begin its vibration, the connection of 
A and B with each c»ther will be instantly broken, as also that 
of C witli the earth, and they will he all insulated, and all re- 
taining the clecti;ic states which tliey ])osscssed before the. con- 
flections were broken (/, c, A will be positive nearly = 1 ; B ne- 
gative i^.*arly = 1 ; and C positive almost 0.) 

“ When C lias arrived opposite to B, the uninsidated wire h 
will touch tile wire /, and thus place B in connection with the 
earth ; therefore C, by virtue of its negative charge, w ill induce 
a positive charge in it nearly = 1. 

When C arrives a second lime opposite to A, all the former 
connections will be re-established, and the charge of B will (by 
means of the w ire cti) be pearly all condensed on, and n.ddc(J to 
the original charge of A, making a tension nearly = 2 of posi- 
tive electricity, whicli tension will induce a tension nearly =z 2 of 
negative electricity on C. 

When C arrives again opposite to A, tlic same process recurs 
asbe^ord; and, when it returns a third time to A, the charge of 
Bf being added to A, wdll produce a tension nearly = 4. 

And so tlie charge's in A and C w'ould go on, nearly donlding^ 
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at each vibration of tlie pciKlulutn, until their tensions would ai* 
( rive at such a point as to cause a spark to pass between them. 

But P is a Leyden jar, lurnished with a Lane’s discharging 
electrometer q ; a connection is established by means of a small 
chain between it and A, and the distance between the two balls, 
r and is considerably less than that between A and il ; there- 
fore the spark will be given to the jar: and a spark will be con- 
tinued to be given at the complelioa of almost every second vi- 
bration, until it is charged almost as highly as A is capable of 
being charged, or the sparks will continiialiy siip])ly the loss of 
electricity by any defect of insulation, either of the jar, or of any 
conducting body, in connection with its iiU{*rlor coating within 
certain liniits. ]\fy plates and bob are lour inches in diameter*. 

It has been proposed to adopt large doublers instead of the 
common machines, for exciting electricity in large quantities, 
with a view to the saving of labour ; and Mr Ileatl has IhiiteJ at 
his knowledge of a method to cause the centre plates of revol- 
ving doublers to recede iVom the others, in proportion as the 
charges advance (a necessary condition, if l;ug(j (juantilies of 
electricity arc tube obtained); but he died wit!\out having made 
it ])ul)lic. 

Could not a Jific scrcu^ be cut u{>on the :i\is wliich ca’‘;-ies the 
centre plate, passing through the common support c»f tlie other 
two, which should part'ialhf produce the eiiect desireil Or, 
could not such a screw be maxic to act u|)on Icvxrs, &e.? which 
should proportion its recession exactly to the advance the 
<?liargcs? The affair would not be very diflicult to a elevci- me- 
chanist, perhaps.” 


Art. XXI. — Biographical Noflcc of Buroit Samuil Gusiavus 

X HE memory of this philosoplier should be ct]ually dear to 
geographers and those who cultivate the mining art. 


• .The contacts of the wires do not impede the velocity of the vibrations, be- 
cause they arc made small enough to act as springs of a reejuired force; but the 
electric attractions of the plates and bob do tend to do .so. The pcnduli^^Ti is sus- 
PfiQjJP’^hy two springs, placed one at each extremity of a cross pifcce, to which tfic 
rod is attached, for the purpose of preventing the bob fiom being drawn, by these 
attractions, out of its assigned plane of vibration, as much p''ssil>lc. 
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Born at Stockholm in 1744, of a noble family, bis father ha- 
ving attmnecl the eminent dignity of Senator of the kingdom, he 
was fortunately destined to undertake the administration of the 
mines, the most important source of wealth which Sweden pos- 
sesses. He commenced by visiting the principal establishments 
of this kind in the kingdom, and paid particular attention to the 
celebrated copper-mine of Fahlun^ where he contributed to esta- 
blish a manufacture of vitriol, sulphur, and colcothar. He was 
also actively occupied witli the gold-mine of /Edclfors. 

After having acquired a profound knowledge of every thing 
remarkable in this department that Scandinavia presented, he 
obtained permission to visit foreign countries also. He travelled 
through Germany, the Low Countries, and France, and em- 
barked for America ; charged, at the siime time, on the part of 
Sweden, with a political mission to the United States. He visited 
almost all parts of this country, and returned to Sweden, by Eng- 
land, towards the end of 1784. 

He now became anxious to improve the knowledge of the geo- 
graphy, geology, and statistics of Sweden, which seemed to hint 
to be as yet in a very imperfect condition. Ho tlierefore caused 
to be explored, at his own expence, the northern provinces of the 
kingdom, which were less known than the others. The result 
of these journeys, was a map of Westro-Bothnia and La])]and ; 
and this was the commencement of the great geographical enter- 
prise t& which Baron Hermclin devoted, for a jteriod of fifteen 
years, his most assiduous cares, and a great part of his fortune. 
Unfortunately, the publication of the twenty-six first maps ha- 
ving exhausted his pecuniary resources, he was obliged, in 1810, 
to give up the remaining part of the work to a company §* but he 
acted a principal part in this association, and had the happiness, 
before bis death, ^of seeing this grand atlas of Sweden entirely 
completed , — a monument raised to science, and his country, Uy 
a single individual, at the cxpcnce of the greatest sacrifices. 

His patriotic efforts were not limited to this single enterprise, 
great as it was. Feeling for the extreme poverty to which the 
inhabitants of the most northern provinces of Sweden are re- 
duced, and knowing the abundance and productiveness of the 
ores of iron which these provinces possess, he judged tha^he 
best njcans of being useful to them, would be to establish fuE. 
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naces and forges. Three of these manufactories he cstablislied 
i|i Bothnia. He opened new roads, and perfected the means of 
conveyance by water; founded colonies, and introduced an agri* 
culture unknown till then. But these interprises, which were 
not seconded, and which were crossed, in various ways, by acci- 
dental circumstances, exhausted, at length, M. Hermlin’s re- 
sources. He was obliged to give up all his efiects to his credi- 
tors; and he found, like many others, that, in the most useful 
and best calculated enterprises, the profits are reserved for others 
than those w^ho have first tried them. 

He had not, how ever, to complain of the ingratitude of all his 
fellow citizens. The College of Nobles, at the diet of 1800, 
caused a medal to be struck in his honour, with this inscription 
in Swedish : — Presented to Herniclin, l)y his fellow citizens 
and friends, for having made his country better known, and for 
having enriched and peopled deserts.’’ 

The Stockholm Academy of Sciences admitted him as a mem- 
ber in 1771 ; and he often, by his liberality, seconded the scien- 
tific researches of this Society, and the journeys which it caused 
to be undertaken. 

When he gave up, in 1815, the administration of the mines, 
after fifty-four years of service, not only were his appointments 
preserved to him, but the states of the kingdom added a pension 
of a thousand rix dollars , — a rccompencc well merited, adds the . 
historian of the Academy, but moderate, if we qonsidcr^the sa- 
crifices of every kind which this excellent citizen had made for 
the common good. 

Supjx)rtibg his misfortune with a }>hilosophic courage, he en- 
joyed, tin retirement, the remembrance of all the good he had 
done, when death j)ut an end to his useful and glorious career, 
on the 4th May^ 1820. 

" Barori*KUi"mcliii'’s clogc, of wdiich the preceding is an abridg- 
ment, ends with an enumeration of the works which he com- 
posed, to the number of thirteen, including his academical me- 
moirs, anfworks which would not have been published without 
his generous assistance. 

Wo shall confine ourselves to the not^pc of the following 
work^ of HermeUn himself, which have been printed separately. 
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On the Smelting of Copper>ores: Stockholm, 1766. 

On the Uses of the Stones which arc funiishedby the Quarrks 
of Sweden. 1771. ^ 

On the Resources of different Provinces of Sweden. 1773. 

Tables of the Population and Manufactures of Westro-Both- 
nia. Stockholm, 1801. 

Essay of a Mlncralogical Description of Lapland and Wes^ro 
Bothnia. Stockholm, 1801. 

Lastly, Mineralogical Maps of the principal Provinces of the 
South of Sweden. 


Art. XXII . — Account o/*Mr Perkins' method of applying his 

New Method of Generating Steam to the Boilers of ordi- 
nary Steam-Engines. 

Having in our last Number given a very full, and wc trust 
perspicuous, account of Mr Perkins’ new Steam-Engine, we shall 
pow proceed to lay before the reader Mr Perkins’ own account 
of his method of applying the new principle to steam-engines of 
the old construction. This account is taken from the s])ccifi- 
cation of his patent, which is now open to the inspection of the 
public. 

In order, however, that a correct idea may be formed of tlic 
origin^ principle itself, we shall prcfi.x Mr Perkins’ own ac- 
pount of the generator, although we have already given a ge- 
neral description of it in our last Number. 

“ Plate IX. Fig. 1 . represents the general conctruction of 
the apparatus ; a, a, is the generator shewn in sectioij. It is 
0 strong cylindrical vessel, made of metal, about three inches 
thick in every part, which may be a guide to the comparative 
dimensions of the other parts of the apparatus. ‘'‘Tbis' vessel is 
to be filled with water, and heated by a furnace circumscribing 
it On the top of the generator there is an escape-valve by 
pressed down by the weighted lever c, the pressme being ad- 
justable by the shifting of the w^eight. The valve opens to the 
^am-pipe d, which is to be 3 upiK)scd as proceeding to the 
.working piston of the engine. The lateral pipe e, extending 
from the generator, is merely for the purpose of safely ; ahd-at 
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ttic end of it there is an apparatus attached, by which the 
jMessure is indicated ; is the feeding or injecting pipe leading 
frVm the forcing pump 4, which may be worked by a connection 
to tW"moving part of the engine. 

In order to generate steam, the vessel a must be filled 
with water, or other fluid or fluids, from the pump h, and 
heated by a funiace, or otherwise ; the steam, or escape-valve 
by being loaded by means of a weight, with a pressure greater 
than the expansive force of the steam, to be generated from 
such water, or other fluid or fluids, at the time of its generation. 
When the w^atcr, or other fluid or fluids, in the generator, has 
attained the necessary degree of heat, say from 400 to 500 de- 
grees of Fahrenheit, more or less, an additional quantity of 
water, or other fluid or fluids, is pumped into the generator, suf- 
ficient to force out a [)ortion of that already heated in the ge- 
nerator from under the weighted-valve by into the steam-pipe d, 
where it instantly becomes steam. 

An enlarged representation of tlic valve, and its seat, is 
shewn in the section, Fig. 2. The valve is a spherical bulb, 
falling into a concave scat, in the lower part of^he square 
chamber; the upper part of the valve is a cylindrical rod, 
upon the top of which the weight of the pressing-lever is exert- 
ed ; the lower jiart of the valve is a triangular stem, sliding 
up and down in the cylindrical passage. W'^hen the additional 
quantity of water is injected into the generator, by means of the 
force-pump as described, the bulb of the valve rises from its 
seat, and a corresponding quantity of Jicated water passes up 
between th® cylindrical passage and the sides of the triangular 
stem, into the square cliambcr, where the pressure, no longer 
operating upon thatix)rtion of the water, it immediately becomes 
steam, and passes forward through the steam-pipe to the work- 

.. .i* 

In order that the operations may lx: renewed, and con- 
tinued regularly, I make use of an adjusting weight on the 
handle -ofiSre pump i, which is a small single-stroke forcing- 
pump, with a weight performing the office of an air-vessel. At 
the end of the pump-handle is a chmn m, which I connect with 
9 simjplc crank movement, and thus, by a coiTcsjionding adjust- 
hieiit between the weighted steam, or cscapc-valvc J*, the throttle- 
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valve, (which it is not thought necessary to shew in this drawinf() 
and the weight on the handle of the pump j, a certain quantitygbf 
water is forced into the generator, at every strdke of the pin^p^ 
and a corresponding quantity forced from under the weigftt^ 
valve to become steam. 

These principles may be modified and applied to the 
boilers of orchnary steam-engines, a mode of adopting which 
is shewn in Fig* 3. The invention is here represented un- 
der another form, and differently employed, being a plan for 
heating the water of an ordinary engine-boiler, with a view, 
principally, to save fuel : Jtr, is a tube communicating with tlie 
ordinary steam-boiler ; a, a, is the generator, a cylindrical 
metallic vessel, of which there may be several connected to- 
gether ; these are filled with water as above described, having 
the furnaces y, under them ; i is the escape-valve through 
which the heated water passes ; c, is the weighted lever pressing 
down the valve with the retjuired force ; d, is the chamber and 
pipe, in which the heated water that csca{>es through the valvo 
becomes steam, and thence passes through the tube into the 
boiler. This boiler (of a cylindrical form with spherical ends) 
is proposed to be inclosed within a cask or other vessel, and sur- 
rounded with pounded chai'coal, which material being a very 
imperfect conductor of heat, is parliciilarly well calculated to 
preserve the heat of the water and steam within the boiler ; c, is 
a pipejeading from the generator, which is also filled with the 
heated water ; and at the lower end of this pi|)c there is an ap- 
paratus^ for ascertaining the pressure of the fluid within the 
generator. This fluid, by exerting its force at the? lower end 
of the pipe e, against the lever connected to a weighing-njachine, 
causes the index to point out upon the graduated dial-plate tbo 
number of atmospheres under which the steam is generated. 
The pipe l)eing'in substance considerably thinner than any^ 
other part of the apparatus, is intended to give way, in the 
event of the pressure within the generator being accidentally 
raised to a dangerous height ; the consequence of wnidi would 
be, that the pipe e would open, and the steam blow out through 
the fissure, without t;hc possibility of producing any injury ; g, 
is the pipe through which the water is injected by the pump A, 
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from the reservoir to the generator ; i, represents the flue or 
chiipney, from the furnaces IkjIow. 

•^The continued passage of high pressure steam (genera- 
ted asauove) through the tube heats the water, which oc- 
cupies about half the interior of the boiler, and by that means 
a sufficient ejuantity of steam may be produced in the boiler for 
working an engine of the ordinaiy construction, and with a very 
impr^rtant saving in tlie quantity of fuel, compared to what 
would 1)0 consumed, to effect the same purpose, by any other 
plans heretofore adopted.*” 

Now, whereas the materials of which my said improvements 
arc constructed, and the exact proportions of the relative parts, are 
not subjects for which I hereby claim exclusive privilege, though 
I have describfxl those materials and pro]X)rtions which I have 
found most useful ; neither do I hereby claim exclusive privilege 
for the j)cciiliar forms of the various mechanical agents which I 
employ, but only for a combination of such and the like agents 
as will produce the said improvements, the nature of which is 
herein before declared, and for which a claim to exclusive pri- 
vilege is hereinafter made. And whereas^ I have only repre- 
sented in my said drawings annexed, such })aiis (;f a steam- 
engine as comprise my said improvements, the various modes 
of a])plying such said improvements, by means of the steam- 
j)ipc being too w'cll known to require particular description 
here- And whereas^ my said generator may be heatetl^ by a 
variety of known furnaces, I have not described any one in 
jxfrticnlar, but the one I have used and found to be the best is 
one of the chpola kind,. fed by a blast. And xchercas, I have 
described in my said drawing, Fig. 1 , a safety-pipe and indi- 
cator, and a forcing-yunip, neither of which^are in themselves 
new, but which apparatuses, or similar ones, constitute a com- 
bination necessary to my said improvements, rmd arc inserted as 
such ; I therefore hereby claim exclusive privilege for the fol- 
lowing improvements only: that is to say^ first^iot heating 
water pT other fluid or fluids, for the purpose of generating 
steam for steam-engines, in a vessel or vessels, kept (during such 
process of heating) full of such water or other fluid or fluids, 
and luidcr a pressure greater than the expansive force of the 
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‘ steam to be generated from such water or other fluid or fl^ds, 
at the time of its generation. ( 

‘‘ Secondly ^ — For causing such water, or other fluid or fluids, 
80 heated aforesaid, to escaj^e from under the said pl^ssurc, 
-and pass at once from the generator into the steam^pipe, where 
it becomes stefftm or vapour, and in that form may pass thence 
to the cylinder, or to any other situation connected with a steam- 
.engine, without the necessary intervention of any steam-cham- 
ber, or other reservoir of steam. 

“ Thirdly ^ — For the manner of causing such water or other 
fluid or fluids to cscajic as aforesaid, that is to say, by forcing 
other water or fluid or other fluids into the generator, until the 
pressure against the steam-valve shall cause ic to rise, tlie valve 
being so loaded as not to rise, except by means of such extra^ 
pressure as aforesaid. 

“ Fourthly y — For the general application of such water, or 
other fluid or fluids, so heatcxl as aforesaid, and ()i‘ the steam 
or vapour generated thereby ; wliether such steam or vapour 
be employed through a steam-pipe without a steam-charnber or 
reservoir to act immediately on the piston, or to be collected in 
a reservoir or steam-chamber, and thence to act on the piston, 
or only for heating water to generate other steam, or for any 
other purpose or purposes whatsoever, provided always, that 
such general a})plication as aforesaid be for the pur[>oses f)f 
stcanj-cngines." 

The Editor of the London Journal of Arts, from which we 
have taken the preceding specification, informs us, that the 
mode of applying this principle to a variety ol’ <*peratioiis in 
, which heating may l)e reciuisite, is embraced by a si;cond pa- 
'tent to be specified in November, and that the mechanical con- 
struction of the working parts of the eftgine will be exphiined 
in the spccificatmn of the third jxitent, whicir^Hl be enrolled 
to December. 

The same writer informs us, that several of the new engines 
which have been ordered, are at present construedng i-^^nd, par- 
ticularly, that an engine of about 80-horse power, for the pur- 
poses of steam navigation, is in considerable forwardness, and will 
probably be in operation between London and Margate before 
the end of the present summer. 
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Ani^ T^llV-^Minerdlogkal Deacripiicn^ ^ some 
wImA JeU near* Wiborg^ in Finland. By NtLs Noede*^’* 
8Em2r^ Esq. M. G. S. 

In the Algcmcine Nordlsclie Anncden der Cfiemie of Scfa^rer^' 
Part I. p. 174, there is given a sliort account of the circum* 
stance? connected with the fall of certain meteoric stones, on the 
18tb December 18SS, near Loutolox, a village in the parish of 
Savitaipa], in the Government of Wiborg, in Finland. A short 
mineralogical description of these substances may perhaps be of 
some interest, even without a complete chemical analyris, more 
especially as I am not aware tliat any meteoric bodies of this 
nature ha\e hitherto been observed to fall in so high a latitude. 

In external appearance, they have more resemblance to lava 
than to any other stone I have had occasion to see. The sur- 
face, as usual, ib covered with a black shining crust, but, when 
broken,* it presents the appearance of an aggregation of volcanic 
ashes, and it is so friable as to be easily reduced to powder by 
the fingers. The following ingredients can be very eainljf 
tinguished in it. 

1^/, A greenibh transparent mineral, which looks as if it had 
been melted, and under the blowpipe exhibits the same pheno- 
mena as olivine. The largest globules of it are not greater than 
a pin's head. « 

A white semitransparent mineral, which bos oflAi a 
crysUtlline appearance on the surface, and which exliibits no 
marks of fusitjn w'hen inspected with the microscope. It is so 
very friable that it is difficult to get a bit of it for examination. 

By itsefi* it is quite infusible, and under the blowpipe still re« 
tains ita translucency. With soda, it gives only a scoria, which 
ia very difficult to fuse ; with borax, it melts with difficulty into « ^ 
a clear and colourless glass ; with salt of phosphorus it unitex 
with still more difficulty, and the globule turns opake on coqt.^ 
ing ; solutixT/sf cobalt gives it a blue colour, but it does not fus^. 
These experiments, it must be confessed, ore not altogether" 
aiiflicient to deternune with certainQr its precise fiature; but 
under this treatment it exhibits exactly the sime phenomenates ^ 
leucite, which mineral it clotely resembles ^ external* aspect. 
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8% Some few metallic grains could be extracted wil 
magnet* These examined, in order to find if nickel 
ed in them, but ncme could be traced. 

The great mass of the stone was a greyish ash^g^ured 
powder, with very little cohesion. Under the blowpipe it pre- 
sented the following changes : 

It melted) without intumescence, into a black opake glass; 
with borax, it melted with difficulty into a glass of a, deep iron- 
odour ; with salt of phosphorus, the gloss left a skeleton of silica, 
and was coloured with iron ; with soda, in small quantity, it 
gave a black globule; if a greater quantity of soda was used, 
port of it went into the charcoal, and left a dark-brown un- 
melted scoria. 

These circumstances show that aerolites ought to be regarded 
and examined, not as homogeneous masses, but as a kind of 
compound rocks. Like other rocks of this description, they 
contain minerals of very different kinds, but commonly in a very ^ 
minute state of division. The grey powder, which app.*oachc9 
more nearly in appearance to volcanic ashes than to any other 
substance, contains perhaps the rudiments of minerals which 
have iuA yet had sufficient time or quietness to crystallize, or of 
which the crystals are so minutely mixed that we are not able 
to distmguish them from one another. This sufficiently accounts 
for the differences of proportion between the constituent parts of 
aerolites that have beep analysed. 


Art. 'X.'KXV. •^Observations on Doiible Stars, By M. Struve, 
of Dorpat, and Professor Amici, of Modena. < 

M . Stbttve, an able and active astronomer at Dorpat in Li- 
m fnifl, conceived the very laborious derign of making a new ca- 
tidogue.of all the Double Stars which were observed about forty 
ago, by Sir William Herschel,— -to compare these observa- 
tMwiB with his own, and espeoally to examine if any change had 
taken place in the relative positions cS the two star^., 

Jf. Struve^ias published the results of part of tiiis laborious un- 
Hectalting, in hb collection of Astronomical Observations ; but as 
rehave nof seen that valuable work, we have taken the flowing 

ibstract of it from Daron Zach’s CoTTCtpondonce Astfimomigw^ 

9 




VL Qtid Ftof. Amici'a 

1. Camopeia. R. Asc. Oti 88^. Decl 86* S^TSi. 

Oreatest star, 4th Mag. LeaH, 8. 9th Mag* 

*1^ 18149 M. Struve found the difference of Right Ascen^n 
of the two stars to be l'M4, the Angle of Position 16®.7, and 
Cimsequently the Distance 9'^7. Sir W. Herschel had found thdr 
distance in 1779 to be 11^.^759 and the angle of portion 28^ in 
that ^ year, but only 19°.3 in 1803. In 1818 and 1819 M* 
Struve found the difference of right ascension to be l^S, and 
the angle of position 9°.S N. following. Hence their distance in 
1819 is 10^'.82, and the difference of declination 1".84, The 
diminution of the angle of position is therefore positively ascer- 
tained, having varied as follows : 

In 1782.5 . . =27* 56' Sir W. ncr$cheL 

1803.1 . . = 19® U Ditto. 

1814 • . = 16 7 Struve. 

1819 . . = 9® 48 jDitto. 

2. ^6. Wluilc. R. Asc. ai* S'. Decl. 3“ IT S. 

6th and 9th Magnitudes. 

Struve: Herschel* 

In 1819 DifT. of R. Ascension, 0^'.842 1781 

DifT. of- Declination, 0.8 

Distance, « . 16.15 16"875 

Angle of Position* • 38*.40 

8. X Aunga. 11. Asc. 5«* 6'. Decl. 39“ 58' N., 

6th and 10th Magnitudes. 

1819 Diff. of B. Ascension, . S-.IOS 

Diir. of OecUmition, *. s 1.A5 

4i.c<wft>r. R. Asc. 7'* 23'. Decl. 32“ IT N. 

dd and 4th Magnitudes. 

The large star is yellowish-white, and the small star bluish- ^ 


whites 

1813, Angle of Position, - - 2^ 52 

* Diahrence of DecUnation, » O."!! 

Distance, • . , 5°.6 

1819, Difference of R. Aseea, • 0."424 

Angle of Position, . . •— 0* 4r 

Distance, - - . • 



9^ M* iStni^^nd Froft Amici's Observations on Doubk Stars. 
Sir W. Hmchcl found the distance in 1778 to be 5'M56. 



Angle of Position. 

In 1759, 

• - 56.®52 Bradley, 

1779, 

- . . 32. 47 BterKhel 

1808, 

• . - 40. 43XWfto. 

1813, 

- - - 2. 53 Struve. 

1819, 

0.24 Ditto. 


5. y. lAon. R. Asc. 10»' O'. Decl. 20" 45, N. 

2.3 Mag., and 4th Mag. 

M. Struve considers the large star as reddish, bordering oii 
yellow, and the smaller as of a green colour ; while Sir W. Her- 
achel calls the first white, and the second reddish. In .1819) 
M. Struve found the difference of R. Asc. to be 0^.262, and the 
distance 3".74. 

In 1782, Angle of Position, =. 7®.37 HerachtL 
1823, . . . 6 .»] Ditto. 

1820, - - - 10 .32 .%rttwc. 

6. Great Bear. R. Asc. !!*» 9'. Decl. 32" 33' N 

4.5 Mag., and 6th Mag. 

In 1819) M. Struve found the difference of R. Asc. to 


be 0'''.212, and the distance 2.'73. 

Angle of Position. 

In 1781.97, 

306® 13' HeratheL 

1802.10, 

352 29 Ditto. 

1804.08, * - - - 

367 22 Ditto. 

1819,10, 

165 27 Struve. 

1820.13, 

173 39 Ditto. 


Consequently, in 38^th years, the small star has performed 
227® 26' of its revolution round the great one, in an apparent 
orbit of great ellipticity, aa may lie conjectured frdm the diffe- 
rent velocities of its motion. For, « 

Motion. Mean Annual Motion. 

From 1781.97 to 1804w08 = 51® OS' 2® 18' 

1804.<JB 1820.13 = 176 17 4 10 59 

ttende we may conjecture that the star performs a revolution 
in 60 years. 

7. 88. Lion. R. Asc. llh 18. Decl. 4" O' N. 

6.7 Mag., and 7.8 Mag. 

In 1780, Angle of Position, = 55® S. Foil. JtcracUl 
. 1802, Angle of poaitioD, 62®.05 Struve. 

Distance, . 30" Ditto. 


3 
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8. y Virgin, R. Asc. m 88'. Ded. (P87. 

8d Mag. and 8d Mag. 


1756.0 , Angle of Position 

= 54* W N. FoU. Mttgtr. 

1781.9 

40 44 

HerackeL 

1803.3 

SO 80 

^eracheL 

1880.8 

15 15 

Struve. 

1819 Diff. of R. Asc. 

0".839 

Struve. 

1880 Distance, 

3 .56 

Struve. 

1 780 Distance, 

5 .7^ 

Calculated from Mayer and 

1756 Distance, 

6 .5( 

Herschd's observations. 


Baron Zacii and M. Struve propose to determine the distance 
of these stars from their occultation by the moon. 

9. 44 Bootes, R. Asc. 14^ 58'. Dccl. 48" N. 

6th Mag. and 7th, 8th Mag. 

Both these stars arc white, and very difficult to be seen on ac« 
count (>f the smallness of their distance. 

In 1781.6 Angle of Position 30^ N. Following. 

1819.0 - • 48 S. Preceding. 

1819 Diff. of R. Asc. (X'.88 

Hence the angle of position has changed 168° or 19^. A third 
observation will shew if one of the stars has performed more 
than one revolution in 38 years. 

10. ^ North rn Crmm, 11. Asc. 16*' 8'. Decl. 34° 2(y N. 

4th, 5th Mag. and 7th Mag. 

The largest star is white^ and the smallest dull. 

Their distance is 2".2, which is a little doubtful. The differ- 
ence of declination is 0".73. 

In 1781.8 the Angle of Position was 77* 38' N. preced. HeracktU 

1808.r - - 78 36 Do, 

1^19.6 - - 40 0 Struvt, 

11. ^ Hercules, R. Asc. 16*^ 34'. Decl. 31° 66' N. 

Ini 781 Sir W. Herschel saw the two stars very distinctly. Af- 
terwards he could only observe, with very high magnifying 
powers, one of them, which was of a conical form. M. Struve 
has never Ijeen able to see this star double ; but it will no doubt 
again appear so. 

12. 1 + Dragon, R. Asc. 17^ 46'. DecL 72° 14'. 

It appears from the observations of 1815, that, these stars^^ 
VOL. IX. NO. 18. OCT. 1823. Y 
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have BQti|ip|nNMdb^Stt#^inotber. ' A comparisoit of the obser-' 
vaticms of &adley and Piatai does not shew that any change has 
taken {daeev . 

IS. n7(^Serp€nkttita,R.Asc. TV' B6'. Decl;2“84'. ‘ ' 

4th Mag. and 7th Mag. 

The largest of these remarkable stars is yellowish, and the 
smalleat red. 

Ilk 1779.7T The angle of Position was 0^ (V' HtneheL 

1781.73 - 9 14 Do. 

1804.41 - 131 19 Do. 

1819.63 - 281 18 Struve. 

1820 February 16. 288 58 Do, 

1818 Distance^ • 5 .34 Doi 

1819 Distance inferred, - 1 .05 Do. 

years. 

Hence, in 39.86, the small star has moved through three- 
fourths of its orbit, and it is very probable that it will complete 
fta levoliition in ten years more. The apparent orbit of it seems 
to be very elliptical. ' 

14. $ Serpmt. R. Asc. 18h 48'. Decl. 8® 5^ N. 

5th Mag. and 5th Mag. 

Bbtb stars are white, and one a little smaller than the other. 

In 1755, the DiiR of R. Asc. was 2r'.0 Dilf. of DecL 6'M Bradl^. 

1778, . . 21. 0 . 6.2 Ch. Ma^er. 

1819, . 22.5 . S.S. Struve. 

15. fl. c. 16. Simn. R. Asc. 19h 3T. Decl. 50 ® & N. 

6th Mag. and 6th Mag. 

Both stars are white, the folbwing one hdng the smallest : 

In 1755, Diff. of R. Asc. S4^'.4D DiflT. of Decl. W'.S BraHe^. 

1819, . 41 .25 28 .0 Struvt» 

rSlS, DutenCf . 38 . S. 

}819, Angle of Podtion, 48” 30' S. Fol. Silnnie. 

16. 61. Swan. * R. Asc. 20h 59' Decl. ST 52' N. 

5th Mag. and 5th and 6th Mag. 

(The largcsr star is yellow, and the smaller cme a deep^red. 
The relatiTe modon of these stars was discovered by fiC Piazzi, 
in 180A M. Bessel mcamined them in 1812. 

In 1819, An^ of position was 6*. OS' N. FoL AnwA. 

181S,JUrtue., . 14».8 

181S.S DUa of B. Aac. 10.8 DUE of OocL 1S*.S0 IfeMet. 
1819,9 . , 19 a . 1 .80 .Knnw. 
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Hence the difference of declination of these stars hai diieioislied., 
in 7.6 years. ; ^ 

M. Struve has likewise published his observations on 69 Double 
and Multiple Stars, which we hope to be able to lay before our 
readers in next Number . « 

Jn a subsequent article in Baron Zach's Correspqndance^ he has 
given an account of some observations on Double Stars, made by 
M*. Struve with anew micrometer, constructed by M. Prauenhofer 
of Munich. These observations are highly interesting both in 
tliemselvcs, and as shewing the great accuracy with which this 
class of observations may be made with good instruments. 

« Hercides, g Hercules. 95. Hercules. 

Distance. Distance. Distance, 

less, Aug. 26. 4" 94 Aug. 26. 4".60 Aug. 27. 6".S3 

27. 6 .31 27. 4 .51 Sept. 20. 6 .55 

31. 5 .14 31. 4 .15 

Mean, 6".54 

Mean, 5M3 Mean, 4".42 

5. Eagle. % Great Bear. 61 OpMucJius. 

Distance. 

1822, Aug. 24. 13M3 Aug. 31. 14/'.79 Aug. 26. 20".17 

Sept. 22. 13 .42 Sept. 2. 14 .69 Sept. 2. 20 .54 

20. 20 .71 

Mean, 1S",27 Mean, 14".74 

Mean 20^47 

15. Eagle. Distance, 

1822, Aug. 24. 31''.68 
Sept. 22. 31 .64 


Mean 31^^.66 

The following are measures of the differences of declination, 
of the doubly star y Arietis^ with the same micrometer. 

1821, Nov. 9, Nov, 28. Dec. 12. 1 


Dec. 12.^ 

9".08 

9 ,50 Genen 
>Mean, 

9^.a6 

Mean *9 .29 


IKffetence of declination of the double star . of Cancer. 


ISSt, Feb. «. 
4*.8S. 
5.04w 


Feb. 25. 
4".62o 


Mar. 19. 
5^.oa 
4.86. 


Mar. 26. 

4^.58. 

^.04, 


Mean i'.PS. Mean 4 ^8K 


General 

Moan, 

4^5. 


Y % 


Mcu'V'.as. 
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. The fdlowing observations were made by Professor Amici of 
Modena, by means a nucrometer of bis own construction. 

Dwtonoeo* 


Names tftke Stan. 

Amitu 

JfferacheL 

1 Bootes, 



« Hercules, 

4.24 

4 .34 

sr Bootes, 

. 6.12 

6 .171 

y Virgo, 

3.18 

7 .333 

( Great Bear. 

IS .16 

14 .5 

Swan, 

33.8 

39 .32 


In the years 1800 and 1801, M. Triesnccker measured by 
means of a Dollond'^s divided object*glass micrometer, the dis- 
tance of the two stars in ^ of the Great Bear, and obtained IS."^ 
as the mean of 41 observations, which agreed to the fraction of 
a second. Baron Zach has calculated the distance at 16''.009, 
from Piazzas first Catalogue for 1800; and M. Struve com- 
puted it at IS^'.Ol) from Piazzi'^s second Catalogue. 

The following Table, abridged from that of Baron Zuch, 
contains a comparison of the observations of Sir William ILler- 
schel ana M . Struve, on a number of double stars, not given 
in the preceding paper. 


TABLE of the Distances cf several Double Stars ^ according 
to the Observations of Sir William Herschel and M, Struve, 


Navbb of the Stars. 

a 

, 

For 1823. j 

Distances. | 

1 

2 

R, Ascen. 
in Time, 

ijH 

Struve, 
in 1819. 

Henchel, 
in 1782. 

18 « Cassiopeia, 

3 

0 ^ 

31' 

56* 

34'N 

58^,80 

S3" 

65 Pisces, 

6 

0 

40 

26 

44 .. 

6, 

77 

— 

a Polaris, 

2 

0 

57 

88 

22 ^ 

18, 

27 

17 

57 y Andromeda, 

2 

1 

53 

41 

29 — 

10 , 

48 

9 
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2 

2 

10 

3 

47- 

114, 

25 
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7 

2 

27 

23 
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38, 

26 

31 

n Perseus, 

4 

2 

38 

55 
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50 

26 

48 S’ Orion, 

4 

5 

30 

2 

43 N 

13. 

60 

11 
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5 

8 

55 
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7, 

19 

8 
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4 

9 

8 

37 

33—. 

5, 

08 

— 
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64 

19 
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3 

12 

48 

39 
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87 

20 
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4 

14 

iO 
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14 

47 

10 
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9, 
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— 
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4 
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33 
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7, 
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TABLE J)isUmeet~-<OKlmi^ 


Names of the Stars. 

^ For 1023. 1 

Distances. | 

s 

B. Ascen. 
inTim^ 

Dedina. 

tions. 

Struve, 
in 1S19. 

Herschd, 

In 1722. 

ISl ft Dngoti^ 

5 

17h 

r 

54" 

— 

43N 


19 

4'/ 

M a Hercules, 

3 

17 

7 

14 

36 — 

s, 

61 

5 

76 p Hercules, 

4 

17 

18 

37 

19 — 

4. 

78 

3 

61 Serpentarius, 

6 

17 

36 

2 

41 — 

80, 

44 

19 

95 Hercules, 

4 

17 

54 

21 

36 — 

7. 

04 


69 d Serpent, 

6 

18 

18 

0 
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3, 

76 


4 c Lyra, 


16 

38 

39 

29 — 

3, 

83 


5 Lyra, 


18 

38 

39 

26 — 

3, 

43 


11 Eagle, 


18 

51 

13 

24 S 

31, 

35 


20 If Lyra, 


19 

8 

38 
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88, 

30 


6 fl Swan, 

4 

19 

24 

27 

36 — 
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96 

KS 
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la 

19 

29 

16 
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50 

98 
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B 

19 

37 

33 
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38, 

51 
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n 

19 

42 

8 

24 — 

139, 

10 


1 at Cepheus, 

6 

20 

22 

77 

12 — 

7, 

08 


15 Dolphin, 


«tl 

23 

10 

46 — 

14, 

50 

1* 

6\ Swan, 

m 


38 

30 

5 — 

7, 

69 


Izy Dolphin, 

3 

20 

39 

15 

30 — 

12, 

54 
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1 f Little Horse, 

lO 

20 

50 

3 

37 — 


35 

ns 

Swan, 296 Bode, 

6 

21 

0 

46 

57 — 

15, 

20 

im 

S Cepheus, 

3 

21 

26 

-J 

69 , 
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13, 
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Art. Journal of a Tour to the Coast ^the Adriatic 

Sea, and to the Mountains of Carmcia, Carinthia, Tyred, 
SaJizburg, and Bohemda, undertaken chi^y with a ymo to 
the Botany and Entomdogy of those countries. By Dr Da- 
vid Hbnby Hoffe and Dr Henry Hobnschuch. (Conti- 
nued from vol. ix. p. 94. 

“ Hmdsberg, AprU 11. —The wood of Lippiza had so 
many attractions for us, that we unanimously agreed to visit it 
early again to-day. We proceeded thither *imme(hately after 
we had breakfasted; and, in order to avoid the inconveniences 
of the stony plain, and those of the bdrriire, we made our way 
directly through the village of Bassowitza, and thus came with- 
out difficulty, after a good quarter of a stund's walk, into the 
wood, by the same spot through which wf had quitted it^the 
day before yesterday. While we were looking for pur two qpe« 

















cies ^ Ctocm we found the Cr. variegatus in fldwer, plenti- 
fiilly alwg the inride’, of the wall, in .a ino 9 t beautiful 
i^tate. We resolved to collect fipecimens of tHs on our way 
back, a^ began to seanh.riie most carefully, that naiqpQ^ 

Height bei l^iUtiexpleved. We observed many hollows, aiiil 
many rocky places, in the clefts of one, of which, in a very thdU 
tered rituation, we found the Scoloperufrium offeinale in abui^ 
dance ; also loaves of Orvala^ YercUrum nigrum^ Cotk^, 

visMmia (iiUyoAis)^ ahd large plants of a species of Cmhm. 
The mosses were so parched ^ and diy, that a2qp^<n<- 

nm alone could be recognised. Andmone ptulsatUlai and Olo-^ 
hdarias^ covered the ground in glorious profusion; but the 
EryOirmwim and Isapyrum were; not to be seen aiiy where, ex- 
cept in this hoiibW;places which are at about a hundred yards 
distance from the Mews, on the left-hand side. We found no- 
ting dse that was new to-day ; most of the plants being also 
but just beginning to appear.^ After we had climbed some 
walls by BassoMtza, on our return, we arrived at some green 
spots, eveiywhere about which grew Hyacinthus hotryoideSf 
Crocus variegtUus, and FritiUaria MeUagris ; the latter only 
shewing the flower-buds.’’ 

Our travellers, the next day, met with much civility from M. 
Grunling, a Vienna merchant, who is described as being both a 
draughtsman and naturalist ; and this circumstance gives occa- 
rion to the motto prefixed to the next letter, quoted from Vil- 
lars, boianique vous procurera partout des amisy et des 
comioisscmces agriahUs.^ Mr Grunling offered to one of the 
gentlemen a passage in a boat which he had hired to convey 
Umself and a friend to Pola, which was gladly accejfted. 

“ Piran/Oy April 13. — ^This morning at one o’clock we’ rowed 
out of the harbour of Trieste, our little boat being stocked with 
all kinds of provision, a precaution which, necessary in all sea- 
oxcurrions, is never more so than in a voyage to Istria, where 
there are no' inns, not even in the principal towns. This coun- 
try is destitute of trade, its veiy few productions of oil, &c. be- 
ing Siwnya conveyed away by water. ’ 

^^The wind at first was extremely unfavourable, and the whole 
aril; coveted with a fog, which prevented any view. At day- 
tilmak, as we-were informed ly some vessels which we met, yre 
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were off Capo d- Ketria. Bowewtf. aa tlie .wind: 80 Dii>aDipi^(^^ 
we sailed tolerably feat along Iscda and Pnrano^ and had^joeiwly 
reached the Punta di .Salvora» when sudi a Tudent d^ooeo Uear 
agwnst uS| that we were Migei to put back, and cast ancfaot^ iii 
tiffin JuiTen of Pirano. We landed near that house Where the 
Jga^Eing Jerome had slept when he fled from Trieste. As it 
wid( now dinner time, we had some sand-eels fried in oil, which 
fish are here caught in great quantities; and I also took this 
opportunity to explore the country. Vegetation is much more 
advanced^ere than at Trieste, and I found CoronUla Emerus 
plentifully in flower, also Ophrys arachnites^ Pciygala vtdgaris 
with very large inflorescence, and Carex Schccnoides of Host 
The insects were Carabtts purpurascens^ and Crecopis sanguis 
nolenta. Towards evening we pi'oceeded to the city; on the 
road grew Ruhia tinctorum^ Vinca major ^ and Siiene noctiflara. 
We arrived at the town just in time to witness a scene which is 
common in this country, the distribution of the water. In 
a smsdl square a reservoir is erected, into which the troughs 
from all the neighbouring houses convey the rain-water; the 
whole resembles a well, only that it is quite covered in and 
locked. At a particular hour of the day, the door is opened, 
and a certain quantity of water is distributed to eadi inhabi- 
tant. From such occurrences as this, we are taught to value the 
happiness of those countries where Nature diffuses the crystal 
element in never-fuling springs. 

The wind continuing unfavourable, and the sea being veiy 
rough, we shall find it impossible to prosecute our voyage, if ap- 
pearances are not improved this evening.^ 

Citti^ If nova, April 14f . — We left the harbour of Pirano 
yesterd^ evening, about nine o'clock, amidst the singing of 
the nightingales; and although wc were obliged to cast anchor 
sometimes, during the night, on account of the heavy rain, w^ 
arrived here about nine o'clock this morning, when our sailors 
all attended high mass, it being Easter. The air is dear to- 
day, and the coa^t of Istria presents a very beautiful view. 

' The nobld olive-woods, and the forwiird state of vegetation,* are 
particularly striking to the eye of a German botanist, who can 
also gratify himself here with the noble prospect of bofli Sea^ 
and land together. On the right and left are seen bills clothed 
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'vritti dlive-giounds and' vineyards, which extending far eaiMiward, 
aem, as it were, to melt into the high mountains that close the 
scene to the Isorthward, and between these extends a beautiful 
valley, planted likewise with these useful trees.^ • « : 

** St Servero^ April 14.-— After we had taken a frugal^^ii- ' 
ner at Cittk Nuova, in the house of a shoemaker, who had been 
with the French at Berlin, and had there learned a little tier- 
man, we sailed onward with a rather more favourable wind. 
But we had scarcely been an hour at sea, when a dreadful si- 
rocco again arose, which dashed our little bark to anSl fro with 
such violence, that the few goods within it were thrown about, 
and even the stove was upset. The captain declared that he 
would not sail to Parenzo, which lay directly before us, and was 
not more than two stund distant, for 1000 ducats ; and that 
we might consider ourselves fortunate if we reached the 
nearest bay in safety. This he averred with so much ear- 
nestness, and his declaration was so entirely seconded by the 
waves, which threatened eveiy moment to swallow us, that we 
made no opposition to his wishes, and in half an hour we safely 
attained the bay, and cast anchor there. It rained incessantly ; 
and as there was only a little hut on the shore, wherein stood a 
guard of soldiers, which were posted to prevent the landing of 
persons from vessels under quarantine, we were compelled to 
pass the night on board, and wait patiently the happy hour 
when the sirocco should abate, and a more favourable wind 
arise, to convey us forward on our voyage. 

Parensso^ April 15. — ^As the storm still continued, and 
gave no immediate prospect of a change, we determined to land 
in the morning and come hither on foot, in order fo inquire if 
we could not proceed on our journey by land. A soldier ao 
oompanied us to the health-office, where we inquired the way to 
Pola. We were told, that, with horses, we might make the 
journey in one dhy ; but we were advised not to attempt it, as 
the road was extremely insecure, and we could not travel two 
stund without risking an attack from robbers. This declaration 
was eonfirmed at the Commissariat^s of the Police ; hnd we de- 
termined to request the protection of the Lieutenant, which was 
(granted to us with much civility. But now a fresh difficulty 
arose ; th^ere was not a horse to be had in the city, nor could any 
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be procured from the country till 4 a\:lock in the affeinocm^ nor 
even then without the aid of the military. This would have in- 
duced us to perform the^distance on foot, but the condhual rain 
prevented this intention, and we determined to stay where we 
were for the night, and if the wind did not change in the mor- 
;liing, to send one of our companions back to Trieste, while we 
should yet await a fair wind and proceed to Fola by water. In 
order to lose no time, one of our companions, M. Bruckner, 
made his agreement to-day with a captain of a vessel, and pro- 
cured his passport, so that, in case the wind should not change 
to-morrow morning, he might depart without any delay. The 
guard at the health-office prepared a dinner for us, and received 
us into his house, as there are no inns here, and our boat lies at 
two stund distance from the town. In the afternoon we saw the 
church, some Roman antiquities, and the tower, in company 
with the amiable young Marquis Po^lissini. On account of the 
incessant rain, we resolved not to go on board, but to remain in 
thoisity. Here the Austrian Taeutenant visited us, accompanied 
by a pensioned French captain, and wc passed the evening very 
agreeably. 

Pola^ April 16. — Our companion M. Bruckner, left us 
this morning early, and commenced his voyage back ; but in an 
hour after the wind changed and came to the north-east, (Tra- 
roontani.) At 9 o^clock our captain appeared, and informed us 
that his ship was ready, and that we had better sail. We 
fetched our passes, breakfasted immediately, and went oq board, 
and in half an hour sailed out of the harbour of Farenzo. 

Parenzo is a small town, of about ^000 inhabitants; and 
viewed frdto the sea, it has a very pretty appearance, but when 
more closely inspected it looks but ill, consisting of miserable 
houses, narrow, dirty, and crooked streets ; and except some 
coffee-houses, it does not contain one place for the entertmnment 
of strangers. On account of the ceaseless tain, we had passed 
the greater part of the day in the coffee-house at Nobili, where 
we heard from a former Vice-Prefect of Istria, whom we met 
there, a tiot improbable reason for the present insecure staite of 
this country. According to his idea, this does not arise from the 
poverty, but from the great laziness of th^ natives. ** The I^- 
trian, • said this gentleman^ lives but from one day to another, 



and only wwb for aa much asshaU^iuntain him for that day ; 
and the wantii^ consequently, as great in years of jdenty, as it 
18 in those of scarcity ; for, if he has spmetlung, he idles away 
his time till it is all expended, and then endeavours to live at 
the expence of others. If he was more industriaps, it would he 
easy for an inhabitant of this country to obtain some independent 
property, for the soil would richly reward his labours, and navi^ 
gation .presents him with a most favourable opportunity of sel- 
Ung his productions at the neighbouring ports of Trieste or Ve- 
nice. But his disinclination for labour, rather leads him to 
beggary and thieving, which is the reason why the government 
should compel him to labour, and severely punish every act of 
robbery. This, alas ! is noVthe case ; and, therefore, the more 
industrious individual is prevented from improving the cultiva- 
tion of hisdand ; for another will steal from him his wood, and 
suffer the sheep to devour his crops, which is frequently done 
without being followed by any punishment. The beneficial ef- 
fect of a rigorous government was plainly seen here, wheq the 
French declared Istria outlawed, and severely and instantly vi- 
sited every delinquency with chastisement At that period, 
a person might travel through the country with money in his 
open hand, without running any risk of having it taken from 
him by robbers, whilst under the present inefficient laws, there 
is not an hour's security. 

The countiy about Firanp is beautiful ; the hills arc clothed 
with bushes of evergreens, 'among which grow Jlusctis acu^ 
Uaiua and Asparagus actUifblius- I was much mortified at be- 
ing prevented by die heavy showers from botanizing in this 
neighbourhood, as 1 had promised myself a rich harvest; and 
even yesterday, when in our way from the ship to Parenzo, I 
had noticed a whole wood, consisting of a Carpinus^ which was 
unknown to me, whose fose-colourcd catkins delighted us ex- 
ceedingly* This we intended to gather on our return, but un- 
fortunately we did not go back that way, and therefore are de* 
prived of it 

When we quitted Parenzo, the Island Sancto Nicolo, which 
is planted with olive trees, lay off to our right hand ; here the 
vessdbKwhich arrive from suspected places must perform qua- 
r^tine ; and here, it is said, grows a shrub which the master 
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ci an American diup broqght arith lum fimn that eenntiy^ nod 
which having been planted on this island, thrives wanarkaWy 
well Thal^ weather prevented me firom taking a nunedoae 
inspection ti tbai shrub. As the wind was fitvourable, we sail* 
ed 'veej swiftly post rim noble coast, and the high towriring hills 
which were at a conaderable distance inland. The shore is co- 
vered eith delightfully scented bushes, whence was continually 
heard the lay of the nightingale. We soon reached Fontana 
and Orsero, two inrignificant places. Here is obtained the beau- 
tifi^ white limestone, which is quarried in large masses, and sent 
to Venice for building. Near Orsero, the Canal Limo runs far 
into tl^e country. About IS o'clock we reached Kovigno, a 
town of about 1S,000 inhabitants, situate on a pcmnsula of 
land, which has a double haven, and yet is not well secured 
from the wind. The town, for tlie distance of a stund, is en- 
rirely inclosed vnth noble olive trees. Here we were compelled 
to steer between numerous crags, covered with shrubs, whilst 
the s])ore itself consists of sharp rocks, which makes l^e land- 
ing very dangerous when the waves are high. From hence the 
coast is uniformly flat, and, as there is no village, if you except 
some insignificant dwelUngs, so the land appears quite unculd- 
vated. The bushes which clothe die hills extend their perfume 
for three or four stund across the sea, and when you approach 
nearer, you arc greeted with the melody of Philomel. We soon 
passed Fasana, and saw Peroi seme miles into the country. It 
is a village inhabited by an unminglcd race of Greeks. We 
then reached Stignano. From Peroi to this last named place 
you sail between the coast and two considerable islands, whose 
verdant shrubs fill the air with balsamic fragrance, whilst die 
inhabitants, prairing the bounty of their Creator, make known 
bis goodness in melodious songs. Never in my life have 1 en- 
joyed a more delicious evening than this. The wind was hush- 
ed, the sea quite Wm, the sky perfeedy clear; the mr soil, filled 
with die harmony of birds, and loaded with perfume, the shore 
covered mth underwood, growing in the greatest luxuriance 
along whirii we slowly glided. A deep silence prevailed, which 
was interrupted only by the splashing of our oars. In short, 
the whole effect was such as might have letl us to conclude that^ 
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Mrew&ce moving in other and happi^ regions, and we enthu- 
siastically sang Gbethe'^s Praise ^ Italy. 

Near Stignano we again, for a short dme, quitted the coast 
for the open sea, in order to sail round a rock; and we then ra^ 
into the noble haven of Pola. It was in the evening, and, fiir 
the first and last time, we beheld the beautiful amphitheatre bf 
this place in the greatest perfection, ^Ided as it was by the rays 
of the setting sun. As the Bay of Pola is very extensive, we 
were obliged to make many tacks before we could come to an an- 
chorage, and thus we obtained several views of the town an# its 
neighbourhood, each more beautiful than the other. In about 
an hour we landed, showed our passes, and having proved that 
we came from no infected place, we inquired for a lodging. 
They informed us that there was not a single inn at Pola, but 
they directed us to people who let lodgings. Here we found a 
commodious apartment, good beds, and civil people ; we there- 
fore immediately got our goods from the vessel, and took up our 
quartera * • 

PoZa, AprU 17.— Our first walk this morning was to the 
amphitheatre, which struck us with awe and astonishment, and 
gave us occaaon for many reflections. We then visited .the 
temples of Augustus and Diana, the first of which has been 
completely cleared of the stables and sheds which had surround- 
ed it, whilst the latter is almost entirely hidden ; but this will 
not long be the case, as peopfe%re already employed in remo- 
ving its unworthy neighbours. We also visited the Porta Au- 
rea, as the temple, which was the beautiful memoridi of female 
affection, is called ; and we were sorry to observe, that both the 
corroding teeth of time, and the swifter progress of human de- 
struction, had been too evident here. After dinner, we proceed- 
ed again to take a closer view of the amphitheatre, my friend 
Mr Grunling to study it alone, and I to seek also in its vicinity 
for the treasures SI Fauna and Flora. I found, to my great 
joy, the beautiful Aiiemme hortensis growing in considerable 
abundance under the bushes, in a fine state of bloom. I imme- 
(fiately dug up several specimens, and determined, thkt just he- 
my departure for Trieste, I would return for others, as I 
li^ed to carry them thither in a fresh state, having no press 
for drying them with me. As I did not find any thing *el8e in- 
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teresting among the planta upon these dry hills, I sought al^ut 
for insects^ i^d particularly inve^gated the many heaps of dung 
that I saw, piQuiidng myself from thence a numerous catch. 
By this extraordinary conduct I attracted the attention of the 
, parsers by, who all, in various modes, testified their surprise ; and, 
ill particular, an aged ecclesiastic seemed struck with astonishment, 
and, after attentively watching my mode of entrapping and 
examining my prey, he departed, frequently looking back and 
shaking his head. I found in great plenty Copris Lemur and 
Capra^ and Aietichus Schoefferi ; more rarely Copris CanoUtaj 
Scarabceus vemaliSj Aphodius qtmdrimacuhUus^ lieernorrhoiddliSy 
Sus^ berrestri^ and conflcLgratus^ ^ and Copris Bison. Under 
stones I discovered and Sitpha Icevigata. We return- 

ed home to our lodging only when night drew on, after having 
witnessed tlie reception of the Governor Rosetti from Trieste, 
whom the Magistrates of Pola went as far as the Amphitheatre 
to meet, amid the general ringing of bells and thundering of 
caiin<9n. 

“ On tlie Adriatic Sea^ April 18. — We visited, early to-day, 
the old castle, which is situated on a hill close to the eastern part 
of Pola ; and of whose walls and ramparts, since Mars has quitted 
them, Flora and her train have taken possession. On our road 
thither, we picked up an in) ured specimen of Ateuchus plus. The 
ramparts, and the space within the inclosure, were entirely over- 
grown witli Artemisia Absinthium ; and the well was full of Sco^ 
lopefidrium officinale^ and Adiantum Capillus Veneris. These, 
however, the depth of the well would not permit us to reach. 
From the castle, we proceeded to the amphitheatre ; and 1 bota- 
nizing, found in the way, and near the place, Lalhyrus Nisso- 
Uaj Heiperis u^ma, •and Vinca minor; also Ophrys arachniiUj 
and Omithqgalum umbeUatum in full flower. I also got a beau- 
tiful specimen of Ateuchus piusy which pleased me the more, as 
we had provided ourselves, even at Gefrees, wuh a large box on 
purpose for the reception of this beetle, lieturning, I explored 
the city walls, and was repaid by abundance of Fumaria acauliSy 
Antirrhinum Cymbalariay and Geranium rotundifblitm ; and 
here likewise, as in- all parts of Istria, I observed the Parietaria 
judaica growing in large quantities* After-dinner, we went, in 
our baric, to the new castle Santo Andrea, which isr situated bn 
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an island «oA protects the double entrance to the haven. We 
had intended to botibize there ; but a flock of vrhich we 

had, from a distance, observed, and who, with thc^ >8hcpherd, 
were the only living inhabitants of the spot, warned us to expect 
but little success, which a closer inspecdon confirmed. Chi tha 
whole island, we did not find a single plant, except some p^ 
specimens of Ahfsmm monimum ; and we therefore hastened to . 
the more promising Scolio d’Olive. Here we had better suc- 
cess. Ph/Uyrea mediay Plsiacia Lentiscua^ and Laurus nodiiia, 
formed, together with less interesting shrubs, several hedges, 
and these were beautifully in flower. Under them grew Arum 
italicumy Rtdna tinctorumy and Asparagus amiifiiius. Vegeta- 
tion had already assumed a perfectly Italian character. Within 
the blossoms of the PhyVyrea medtay were some individuals of 
Curetdio Gorzensis. If time had permitted, we would willingly 
have investigated the adjacent hills, which were overgrown with 
Laurus nobSis ; but evening had approached, and I had yet to 
fetch the Anemone ; so that we were Reluctantly obliged Co re- 
turn to the city. As soon as we arrived there, I set off to get 
the Anemone, and it was quite dark before I reached home. We 
then obtained our passes, invited the Secretary of the Police to 
supper, and at midnight embarked. The weather was beauti- 
ful, but the wind too low to permit of our making much pro- 
gress. 'We therefore cut slowly through the waves, but listened 
with pleasure, to the plaintiye chaunt of several nightingales, 
whidi^Bome of the young fellows belonging to the vessel had pro- 
cured to carry as presents to their fair ones. Then, bidding 
a cheerful farewell to Fola, and its delightful territoiy, we sur- 
rendered ourselves to the power of sleep. 

^ RovignOy April 19.— -At day-break we*were some miles be- 
yond Fesano ; and, at noon, landed at Rovigno, where our sailors 
were at home, and where we anchored till the evening, at which 
time a strong wind generally rises. We went into the city, 
whidi looks grandly from a distance ; but we fotmd the streets 
nanow and dirty, and the inhabitants yet more filthy ; the fe- 
male sex particularly distinguished by their dii^sting want of 
deanliness. The doubt might be very pardonable which sug- 
gesiKMt itself to our minds, and which made us question whether 
Ibe individuals seated before the doors and emjfioyed m spin- 
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nmg net-yain, or in weaving net0» really bdonged to the fiurer 
half of creation, so little did there appear, in thdbr m^ttiners, 
either modesty dt cleanliness, those distinguishing trmts of the 
female character. The wildly disordered state of thmr hair^ 
which hung loose and uncombed upon their backs and shoulders, 
wherein they mutually and amicably hunted for its noisome 
inhabitants, accompanying this action with the loudest and most 
vulgar songs, made them look like savages, and produced such 
di^St and abhorrence in us, that we presently quitted Rovigno 
and t(X)k a walk inland to the distance of about half a stund, be- 
tween veiy flourishing olive plantations* When we returned 
back, we entered a coflee-house, and there had a proof of the 
poverty and meanness of the inhabitants. We had scarcely 
seated ourselves at a table upon the grass before the door, and 
there had coffee brought to us, when we were surrounded by a 
crowd of children, covered with rags, and displaying a complete 
.. example of every corporal want. They solicited us to give them 
something, by showing off all kinds of tricks ; and their impu- 
dence went so far as even to steal the fruit from our table. We 
soon hastened from this wretched city, where we had beheld 
such a picture of squalid poverty and of the lowest impudence; 
and, embarking at seven oVlock, we sailed out of the harbour. 

“ Hundsbergf near Triesie, April 20.— We proceeded very 
slowly on our voyage yesterday evening, on account of the con- 
tinual calm ; and, when we awoke this morning early, we had 
Citta-nuova in sight Thence sailing past Usnago^ we ddhbled, 
at noon, the Punta del Salvora, where we caught a good wind,^ 
which, in less than an hour, drove us into the neighbourhood of 
Trieste. Just then, some tempestuous clouds arose in the ho- 
rizon ; die wind quickly veered about, and became so unfavour- 
able, that we spent as much time in running into the harbour of 
Trieste, as it bad taken us to reach it from the Punta. We had 
scarcely landed, when the storm discharged itself in heavy rain, 
and we were thankful to be on terra firma, and in our own room. 
Every thing is now here in the finest bloom, and the verdant 
soil pronnses a rich produce of plants* 

Hundsberg^ Af^ 22.— It was requinte for us to dry yester** 
day the jdants which we had collected in oftr journey to lstria> 
among which Anemone hortensis, Hesperie vertWy Pietada Len^ 
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tiseus^ JUktrus nobiUsy and Phjfl^/reii mediay bad k^pt remark- 
ably Freahi and afforded a new proof of the indispensable neces- 
sity of tin boxes to botdnists. We made an exaiuiion to-day to 
Contobdlo^ and went thither, along the sea-diore, by the new 
lazaretto. The wind raged violently all last night, and the 
waves had thrown ashore great quantities of marine pIaot4 
among which were some unknown Fuci, The mountains which 
adjoin the beach, are here so steep, that there are but few places 
where you can climb them ; and, for this reason, scarcely any 
vineyards have been planted on them. Borago qfficincdiSi Po- 
hfgcda vulgarisy and Latui comiculatua with hoary leaves, were 
in flower. We passed the road to Contobello, and proceeded, 
along the sea-shore, to investigate the mountains that border it. 
Here grew plentifully CormUla EmeruSy Hippocrepis comosay 
Sherardri- arvensisy and a grass which was very interesting to 
us, namely, ScTumtt^ nigricans. All the plants which we had 
formerly taken for this species, proved to be only specimens of 
S.ferrugvneus. The beauty of the individuals, here determined 
us to collect them for our publication on grasses, for which we 
wanted some thirty specimens, all of which must be very care- 
fully prepared ; so that we remained on this spot for a couple of 
hours. The S* nigricans grew along the edges of a rivulet that 
trickled down the mountain. As we went on, we looked up to 
the verdant hills, and caught sight of a fine red-flowered plant 
that greatly excited our curiosity ; and, as we could not imme- 
diate!]^ satisfy this, we amused ourselves with conjecturing what 
it might be. One supposed it might be Trjfblium aJpinumy the 
other Pedicularis acaulisy or Cytisus purpureuSy but both were 
wrong ; it was an Astragalus ; and, on account of its beauty, 
was at once destined for our publication. Lanka pede Arts was 
abo found under stones ; and, as we were busy searching for 
menre qpedmens of this beetle, a countrywoman, thinking that 
we were looking for the road, pointed with her bonct up the hill, 
caIBng out buona stradcu^ We pursued this accidental hint, 
jAd came to a spot which promises much for a future rime ; and, 
through a beautiful olive grove, arrived at the road to Contobel- 
lo. This we crossed ; and, after traverring the vineyards, gained 
the shrubby hills which rise above the station for our Euphorbia 
JXiharacicut. ‘ Here were some interesting plants, Thlaspi prcecoofy 
1 
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and saxa^if in full bloom, and an Orobus^ which was bc^iUiiiig 
to unfold its bloBSoma At last, on the highest hill, appeared 
what we thought the glory of all, MercurkMs (watOj which , is 
figured and described in the Memoirs of the Botanical Sodety 
Batisbon. But, as our boxes were now filled, we were obliged 
to abandon these rare plants for the present, and content our- 
selves with what we had already gotten. 

(To be coniintied. ) 


Art. ILlSyi.— Observations on the arguments adduced in sup- 
port of Circular Stems. 

M R Knowles informs us*, that the advantages derived 
from the circular sterns, may be classed under the following 
heads : 

A considerable addition to the strength of the ships. 

Safety to the people employed in them, both from the 
effects of a sea striking their sterns, and from shot fired by the 
enemy. 

3d, The additional means afforded for attack or defence. 

4j^A, The improvement in the sailing qualities of the ships, 
by the removal of the quarter galleries.'” 

The first of these advantages will we believe be readily ac- 
knowledged. Under the second head we are told that, in stems 
formed according to the old plan, the men on all the de^ks, ex- 
cepting those in the lower gun-decks in ships of the Line, are 
exposed to the most destructive raking fire, their stems being 
pervious et^en to a musket-ball.'” From this we might be led 
to oondude that ships^ sides would be impervious at least to 
gra^* But the quarter-deck bulwark of a frigate to which I did 
belong, (and which, during the war with America, was sent on 
that coast tef cope with their large frigates), ^as pervious even 
to a musket-ball,^ 

We are informed, that the guns can be run out in that part, 
pointed, elevated, or depressed, with os much facility, and in 
the same manner, that those are in the sides of ships.^ But we 
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ans lio( toldj tbat a» all the guns wiU i^il to a.Qompon centre, 
there Fiil bb little room for them to be worked)' ani^ that the 
men bebig so crowded t<^ther, ** will be esppMidi to the most 
destrMldeo Mlnii{g We are toSd, that ***sidiea ki enouy’s 

di^dias Imd tljpon iIm quarters of any ressel, it haa teefaaiealiy 
been called'^ “ die pomt of impunity.'’ This is granted ; and fiioOi 
the 8uperi(mty of our tactics, &c., it is the poridon that we used 
generally to be able to take ; but witli the round stem, the fire of 
tA least the aftermost gun <m the broadside, when in that posi- 
tion, is «itirely lost. 

Our author goes on to say, that Sir Robert Sepjnngs has 
stated, in his letter before alluded to, that, according to the pre- 
sent dispontion of the ports, a three-decked ship can bring at 
least ten guns to bear upon her assmlant, a two-decker eight, 
and a frigate four.” This con be no argument in favour of the 
curvilinear form, for it is the same number that ships with the 
dd form could fire right aft. 

Their sea-going propcrdcs are improved, by the omission of 
quarter-galleries, which acted as a back-sail, when ships were go- 
ing on a wind.’* This must be acknowledged ; but what propor- 
tion do quarter-gallcrics bear to poops, which arc now put on 
even to brigs ? 

That Sir Robert Seppings himself does not think the form {ler- 
het, may be proved by his having already twice altered the plan of 
the Vengeance, which is now building at Pembroke. Is it not a 
pity, that such extensive ahcratioiis sliould be carried on, before 
the inventor's osra ideas are matured upon the subject ? 

Mt Harvey mentions *, that Sir Robert Seppings, in his 
first appendix to his able letter, lias furnished ab^e 120 ex- 
aibplesc^ diipsctf different classes, the stems of which hdve been 
made the subject of frequent and strong complaint by thrir respec- 
tive commanders. To increase the importance of the documents, 
H k worthy of observation, that they have not b&n collected 
from any very limited portion of time, or when any particular 
fieibg'in fswour eff a change of form might have existed in the 
Na^ t but during a period of nearly a quarter of d century.” 
Th’issays nqtiung more than diat Sir Robert Seppings haa 
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ransacked the records of (wraty-five years for exam{dca^< And 
although he {iglle jua, that during this space of time h^ hw heen 
enabled td find 1^, still he does oot teU us hoir tmtnjr iflh 
^ sumces, in the seme qioioe he mi^ hmre .oollecftii) <if 

ships bring veak in the bows er«risewhere^ .Andrithesigh Ai^ 
be in nearly the propention of fivea-yeer, stiU,wImtisduU;iilQenH 
porison to the number of vessels that wero-OJmpJpyed through 
the trying services of a kmg and active warrii i. 

Sir Boheri) at p. 6. of lus letter, very pisoperly renwfkf^ “ that 
circular stems are formed, and in all i^pects ttmberedi.and 
cured, in the same manner as the bowiaod OOnsequenUy .equal* 
ly well adapted to stand the shock of the sea.” But though the 
strength may be equal, the form of theicounters is by no mosns 
the same as the form of the bows near the surface of the wat^« 
which, in resisting the shock of the sea, is of equally great OQ* 
portance. But the upper part of tl)c stem need not be so stnmg, 
for we seldom hear of tlie dead-lights of a frigate or Unetof-baU 
'tie riiip being stove in. And in the instances brought forward 
in Mr Harvey's paper, the weakness is almost invariably occa* 
rioned by a tendency in the sides to separate. Thts bring' the 
case, I should think that tlie stem Umbers above the counter, 
might be considerably smaller than those of the rides and boiv. 
So great a weight lieing removed from the overhang^g part of 
the counters, would make them comparatively stronger. The 
great danger to be apprehended from the effects of a isea, striking 
vessels, is either when they broach-to, or arc Ivought by Uje leci 
in both these qaaes die sea would stnke them on the ^idca In 
getting atern-way, tlie great danger to be apjwchended is the loss 
of the rudder. 

‘‘ Themext point of view m which this impm'tant subject may 
be contemplated, is the considerationof tiicmeansvriiidi each form 
of stem affords for attack and defence.” A oompwismi is here 
drawn between Men-of-war and Field-fortifksstion. I cannot 
say I think this comparison holds good. But if it does, is it not 
a maxim in fortification, that no gun has its full effect, unless 
the parapet be at right angles with the object assailed ? This,, 
then, bring the case, it can seldom happen that more than one 
• gun on each deck, in the aft>part of the ves^l, can have its ^11. 
effect; and every body on board mennof..ivar knowii the difii-,} 
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cWty of preventing men from wooding their guns in training 
them. In the retreat of Admiral Comwalliabefail^ the French 
fleet, they had no means but of firing right In tfab case, 
of coarse, the after^ns of the broadside were put out of the 
stenupost; and with the round stem more could not have been 
done ; fmr had the guns been brought from forward, the trim of 
the vessels would have been spoilt, and capture would have been 
the inevitable consequence. Sir Robert ^ observes, they 
were mutilated to such a degree, to enable them to apply their 
guns, that a refit of no small extent was necessary.” This, I 
fear, would partially take place now ; as of course the iron rail- 
ings of the stem-walks must be removed ; and there is a pro- 
bability of fire lodging there, as well as the great danger of the 
ship's catching fire, if the gun that is intended to go through 
the quarter-galleiy port, were not run out to its full extent, 
which, in the heat of action, is very liable to be the case. 

In the event of future wars,” observes Sir Robert, an al- 
teration in the form of the stem of ships of war, woul^ in all 
probability be absolutely necessary, by which the guns may he 
worked with greater effect and facility, in consequence of the 
introduction of steam-vessels ; and that America is firmly con- 
vinced that a system of attack, by this description of vessels, 
is not only practicable, but that it will also be destructive in its 
operations, is not to be doubted. Indeed,” continues Sir Ro- 
bert, I have been told, from good authority, that they have 
lately ^well manned one of their frigates, given the command of 
her to a good officer, and directed an experimeqf; to be tried, if 
a vessel propelled by steam could not, under any circumstances, 
lay on the quarter of the ship she attacked, and the result was 
completely in favour of the steam-vessel. If we enquire into 
die cause of this failure, we shall undoubtedly find, that the 
frigate was incapable of defending her quarter, owing to the 
square form of hc^* stern,— a circumstance which could not have 
taken place, had she possessed one of a circular form.” This 
appears weighty, but 1 fear it is not so ; for' if the steam-vessel 
could, under any circumstances, lay on the quarter of <h^ ship she 
attacked, she could, with equal ease, take up a position on the 
bow ; and no sooner, would her enemies' guns be transported from 
•forward to aft, than she would take up a fresh positioik If it 
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be answered, jftat there are to be guns m all these parts, (which 
I believe is^not to be the case), the weight of the extreme will 
he so great, that t fear even Sir Robert Seppings*^ system of 
building will not be strong enough to withstand it. A vessel’s 
aailii^ would be materially injured; she would be laboursome 
in the sea ; and, as I before stated, the stern would be so crowd- 
ed, that there would be an impossibility of working the guns. 
I remember trying, on board one of the round sterned frigates 
(whose name 1 forget) at Woolwich, what scope the guns would 
embrace ; and so far from being able to take so great h range as 
is represented by the dotted lines in Mr Harvey’s diagram, it 
would be difficult for the after-gun on the broad-side to fight 
directly abeam ; and I am perfectly convinced that it would be 
impossible to fire a gun through the quarter-gallery port, in the 
direction of D H in the following diagram. It may be ob- 
scrved^in inspecting the diagrams intended to illustrate Mr Har- 
vey’s arguments, that, in the representation of the square stem, 
the space is left that would be necessary for the size of the gun, 
and to prevent its being wooded. But some of the dotted lines 
in fig. 1. actually touch the bulwark. I should hardly conceive 
this to be a fiur representation ; nay, it almost looks like pre- 
judice ; of which both Mr Harvey and Mr Knowles complain 
in all those who are opposed to this system ; yet is it not more 
likely that there should be many, (in a country already grateful 
for the many benefits Sir Robert Seppings has conferred on^t), 
equally prejudiced in favour of this i^acthod ; and it must be re- 
membered, that though many look with caution on innovations, 
there are still many others equally eager for novelties and fancied 
improvements. 

The opinion of Mr Dupin is quoted by Mr Harvey, “ Act 
contrary,” says this enlightened author, to what has hitherto 
been the pracUce ; and if possible make the meaits of defence of 
that part most exposed ten times as great as it now is.” This 
argument has not equal weight with us, as the stem of a Bri- 
tish man-of-wgr, is not the part most exposed. 

Thus 1 am led to conclude, that the method of building is 
v^ry good ; but still that the stem should be as^nearly square as 
this method of building will allow. 
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In annexe sketch, the 
t)lack lihes represent the form 
as given by Mr Harvey, and 
the dotted lines'fbe alterations 
which 1 venture to propose. 

It will liere be seen that the 
after-gun on the broadside has its full effect. The gun at the 
.salient has fully as great a rai^e as the quarter-gallery gun on 
the round stern ; and there wll be more room for the men to 
fight their guns. ' ' ' 



Art. XXVII. — On the Diacavery qfthe Foramen cmirdkofthjo 
Retina in the Eyes qfReptUes. By Dr Knox. 

All anatomists are aware, that, previous to the discilyery of 
xYkoJoramen centrale in the human retina, by Dr Soemmering, 
this important structure had completely eluded observation. 
Since that time, the most active researches have been made into 
the structure of the eye-ball, in every class of animals ; but the 
only additional fact which has, in consequence, been added to the 
discovery of Soemmering, has been, that the foramen centrdlej& 
not confined to man, but extended to several of the quadruma- 
nous animals ; and, more particularly, to the real apes of the Old 
and New Continent. The more obvious conclusion, drawn from 
thdse facts, and which, perhaps, was warranted by the state of 
knowledge at the time, was, that the foramen cerUraky the ac- 
companying fold of the retina, and the yellow sgot, were simply 
proofs of a high degree of organization in man, and that their 
reproduction in apes, was owing to the general resemblance 
these ammals bore to the human species. But the very singular 
and unexpectq^ discovery which has some time ago been commu- 
nicated to us by Dr Knox, entirely refutes these suppositions, 
and will compel physiologists to look for other explanations, and 
may ultimately change several prevailing notions relative to the 
theory of vision. ' 

The full details of this discovery, arc intended for the Trans- 
actions of the Wernerian Society of Edinburgh. In the 
time, we may state, that the reptiles in whose eyes the Jbramhh^ 
centraky and fold of the retina, have been observed, belong to the 
tclass Lizards; such as the Lacerta ecutatay snpercilmay Cahieey 
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ances are jnudh utore developed, comparatively, than in man ; so 
that they can be examined with the greatest ease, 
The^following'letter, containing additiofnal information on the 
subject, has been received from Dr Knox 

Dear Sih, 4iih August 1823. 

I chink I mentioned to you, some time ago, when I had the ho- 
nour of communicating to you my discovery of thejbramen cen- 
traU of the retina in reptiles, that I expected to find the same 
appearances in the Chameleon, ivhose eye I had not then exa- 
mined. The specimen you were so kind as send me lately, has 
verified these conjectures; 'for I find, in the eye of the chame- 
leon, the foramen cenirale to be remarkably laige and distinct, 
exceeding greatly, proportionally, and even in absolute size, the 
same parts in man. The fold of the retina, extending from the 
eenCrofe to the entrance of the optic nerve, is equally 
apparent : there is even an appearance of a continuous fissure 
connecting these parts together ; but this appearance I ascer* 
tmiied to be deceptive. 

It is not my intention, at present, to enter into any details 
relative to this very remarkable structure in the eyes of reptiles, 
nor to ofler any hypothesis relative to its cause ; yet I do not he- 
sitate to affirm it as my belief, that, ultimately, much light will 
be thrown, by this discovery, on the subject of vision in man, 
and other animals, and perhaps on the nature of light itseJf. 

« I am, at the present moment, engaged in prosecuting the 
inquiry, and^ shall have the honour of submitting to you the re- 
sults, as soon as completed. I am, &c. R- Knox. 

To Professor Jameson.” 


Aet. XXVIII.— on the D^erence cfiheShM ^ 
Individuols of Dijffirent Sexes in the CephaJated MoSusca. 
By M. BtAINVILEE. 

Ol'f^nimng with smne attention the numeroua works of mo. 
deni ifeokigists upon the distinction of fossil tnganic bodi^ and 
eapedally upon that of the species of univalve diells, whidi haw ’ 
belonged to the class rf cei*alated Molluscs, the eoofo^ is 
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really astmiisbed at the fadlity iirith which cei^taili geological 
aonchologists have multiplied the number of genelli^ ^d espe-' 
daUy of species, without its, perhaps, being ev^r inquired^ what 
is a genus, or a spedes of shells, and upon what characters can 
the distinctipn be established. The greater number seem to, 
leave themselves, as it were, to the direction of a sort of instinct, 
scarcely studying even the aspect or habit ; and yet the conse- 
quences which they elicit firom these preparatory works, if we 
may so call them, are often of' great importance in geology ; 
dnce, from the identity, more or less complete, of the fossils of 
two strata, often dtuated at considerable distances, they infer ^ 
the identity or difference of those strata, their order of superpo- 
sition, and their relative antiquity. I shall not at present stop 
to show how, in general, the employment of fossils in geology 
is liable to abuse, although it cannot be denied to be of the 
greatest utility, when properly managed ; and how it would be 
of importance, before deciding whether a species of shell is lost, 
or differs from another found at more or less considerate dis- 
tances, to be somewhat better acquainted with the species which 
live in our seas at the present day ; and the differences which 
age and local circumstances produce in the same species, and 
which are much greater than is generally thought. ^My ob- 
ject is merely to make known, in this notice, an observation 
which 1 made a considerable time ago, upon the difference of 
inthviduals of different sexes, in certain species of shells of the 
class bf cephalated Mollusca. 

Although little attention has been paid to the subject until of 
late years, we now know that this class of mollusca contains 
three very different combinations of the generative apparatus. 
In the first, the sexes are separated in two different individuals. 
The whole of the species of this section are not operculatcd, but 
the operculum only occurs in this groUp. In the second com- 
bination, the two sexes, although really distinct, ore united in 
the same individual ; and, lastly, in. the third, wc can only dis- 
tinguish one sex. It is acrcording to this consideration of the 
generative apparatus, that I propose hencefortli to divide the 
iiliit class of molluscuus animals into Dioecious, Hermaphrodite 
and Monoecious Cdphalata ; a subdiviaon which does not seem to 
" me to destroy any natural relation, and which perfectly corres. 
ponds with the animal degradation) by establishing a passage to* 
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ward the c)a9S of acephalous mollusca. In these last^ as in the 
second and third section of cephalated mollusca, the shell or fxeo- 
tectivc envelope, simple or complex, presents only individual dif- 
ferences determined by age or by some accidental circumstance ; 
but, in the first, the case is different ; and I am already assured, 
that, in several genera, whose animals I have seen, the shell of 
female individuals is always more bulging, especially in the last 
revolution, which renders the orifice more widened to the right, 
land that the spire is less attenuated and less pointed than in the 
male individuals. This is particularly well marked in the Buc- 
cina, Cyclostomata, Paludinse, andin the Ampiillarise, which, it is 
true,' differ so little from this last genus, that I am assured from 
dissection, that it would be difficult to separate them generally 
from it. Hence, it would appear, that, in future, conchologists 
would do well to attend, when distinguishing species of shells, to 
the differences which I have here pointed out 

^ » ' - ' ■ — 

Abt. XXIX. — Reply to Mr Brooke's Observations on the con- 
nexion between the Optical Sirncture of Minerals and their 

Primitive Forms, By David Brewster, LL. D. F. R. S. 

Lond. & Sec. R. S. Edin. "" 

In the year 1817, I had occasion to announce to the Royal 
Society of London the existence of a physical law, by which the 
Primitive Forms of crystallized bodies could be iivferwed Jrom 
the number of their axes of* double rrfractiah f. This law was 
established by a comparison of my own observations on the po- 
larising structure of crystals with Hauy^s Table of Primitive 
Forms ; but as one of Hauy^s divisions contmned a greater num- 
ber of erroneous than of correct determinations, I was of course 
obliged to state as exceptions to the law what were really ex- 
amples of it, and to give as examples of it* what actually consti- 
tuted exceptions. 

In a Memoir, printed in the Wernerian TramactionSy vol. iii. 
p. 60., t pursued this subject to a greater length ; and in a sub- 
sequent Memoir, vol. iii. p. 837., laid before the same scientific 
body, I exhibited the law in its most general form, m^d freely 
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Stated all the exceptions to it which were then known. These 
exceptions were as follows : 

Sulphate of Magnesia. Ciyolite. 

Chromate of Lead. . Hamiotome. 

. Mesotype. Chabasie. 

Carbonate of Barytes. 10 Sulphate of Iron. 

S ' Strontites. Esaonite. 

lolite. 

These exceptions to a law otherwise general aifd com- 

prehenave, were ascribed by mySelf and others to the circum- 
stance of the primitive forms of the minerals having been erro- 
neously determined ; and as I was then aware, from actual ex- 
periment, that the optical structure of a crystal was dependent 
on the mechanical condition of its parts, I did not scruple to 
predict, and to publish the prediction, that dU these eleven ex- 
ceptiona had their Jbundatlon in crystallographic errors^ and 
that these minerals would be found to possess primitive forms, 
in perfect conformity with the general optical law which I had 
discovered. ^ 

' Ciystallqgraphy and Optics were thus fairly placed at issue, 
and there was no method of evading the decision of the mi- 
neralogists of Europe. If these Eleven bodies were found to 
possess the primitive forms assi^ed to them by Haiiy, either 
die optical law which I promulgated must have instantly fallen 
to the giound as an imposing though imperfect generalisation, 
dr the crystallographic method must have enjoyed the proudest 
triumph.*" 

The result, however, of this trial of strength was very dif- 
ferent indeed. AU the minerals out of the eleven ujikh have 
heen carefully re-exammed hy minerahgisiSj have been found to 
have different primitive forms from those designed to them by 
Hai^f and in all (f them ha$ my prediction been ajccomplished. 
These minerals are, » 

Sulphate of Magnesia. Carbonate of Strontitee. 

Chromate of Lead. Harmotome. 

Meaotyptb Sulfdiate of Iron. 

Carbonate of Baiy tea. Essonite. 

The remmning three, viz. Idite^ Cryolite^ and Chabaeie^ hltve 
not been re-examipedt Mr Brooke^ however, conriders that 
CrydlUe may* have a different primitive form. I have deter- 

I 
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mined, that the biaxal Chdbasie is a new mineral dhfihrent from 
the ordinary Chabasie ; and therefore, loRie is no^ the oiify 
exception to the law, or rather it is no exception at afi, as4ts 
crystallographic structure was never determined with cate In 
a short time it must follow the fate of the rest, and will handed 
over with the other ten Exceptions to the dominion of the optical 
system. 

I ivould now venture to ask the candid inquirer after truth, 
if he is acquainted with any law in Chemistry or Physics which 
is supported by a sounder or a more extensive induction, than 
that optical law which connects the primitive forms of minerals 
with the number of their axes of double refraction ? It stands 
pre-eminent among crystallographic generalisations, without a 
single ascertained exception ; — it has corrected the deductions of 
the most distinguished crystallographers of Europe;— it has en- 
abled those who confide in its accuracy, to predict the results 
of crystallographic researches and, what has not been suffi. 
cicntly attended to, it is a law founded on experimental evi- 
dence, that the optical phenomena ore the necesmry results of a 
mecJianical structure^ and that their indications must infallibly 
harmonize with the sound deductions of crystallography. 

Under such drcumstances, I experienced no inconsiderable 
surprise at finding in Mr Brooke's Familiar Introductim to 
CrystaUographyj what every person who understands the sub- 
ject must regard as a groundless animadversion upon the Opti- 
cal System of Mineralogy* In discussing those well-known and 
now numerous examples where chemistry and crystallography 
are at« direct variance, as mincralogical methods, Mr Brooke 
ha# treated the great host of chemical analysts with the defe- 
rence which they so well merit; and has very properly al- 
lowed that all such anomaUes will probably be reconciled 
by the future investigations of science." ^ He has declined, how- 
ever, to extend to the optical system the same courtesy, and has ^ 
opened all tlie trenches of chemistry and crystallography 
agmqst a new and incomplete fortress, reared and defended by 
a /uigle man at arms. The reader is not even told what the 

system is which is assailed ; lie is not made aware that it has 

* — 

^ I understand that ProSsssor Mohs has made UliUc Brismatic, on ihe 
authority of Haiiy. 
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any fmndation at all as a general t>rinciple ; he is not told of 
its successive triumphs over every posidve objection that has 
been utged against it; but he is hurried at once/ and without 
ceremony, to witness its demolition. 

tJhwilling to occupy my time with such discussions, and be* 
Jheving that Mr Brooke's observations would pass unnoticed by • 
the great body of his readers, I had resolved to content myself 
with a private reply ; but I observe, in the last Number of the 
AmuUs of Philoeophyj that its learned editor has quoted the 
whdle of Mr Brooke's animadversions as something important 
to edence^ and has thus given additional currency to the only 
part of his book whidi ia not characterised by tfiat sagacity and 
(hscrimination which mark all the writings and labours of its re- 
spectable author. I feel myself, therefore, called upon to ana- 
lyse the objections of Mr Brooke ; and, in order that I may 
not misrepresent his reasoning, I shall print every syllable that 
he has written upon the subject under discussion. 

Dr Brewster (i^ys he) has, with that attachment which we usually 
evince towards a favourite pursuit, given a preference to the optical 
characters of minerals, as the surest means of determining their spe- 
cies. See a memoir by Dr Brewster in the Edin, PhU. Joum. vol. vii. 

p. 12. 

** This memoir relates to a difference in the optical characters' of 
the apophyllites from different localities, upon which Dr Brewster 
proposes to erect a particular variety into a new species, under the 
name of Tesselite. Berzelius, as it appears from a paper preceding 
that of Dr Brewster, in the same volume of the Journal, has, at Dr 
fitewster^s ^esire, analysed the Tesselite, and found it agreeing per* 
fbedy, in its chemical composition, with the apophyllites from other 
places. Chemcally^ ihertfore^ the TesseUie does not appear a distinct 
species** 

The conclusion, os now stated by Mr Brooke, I must positive- 
ly deny. It will be seen from a note, presently to be quoted 
firom Mr Brooke's work, that he is not acquainted with the op- 
tical structure of Tesselite, and that if he has seen it, he has 
tidther studied nor understood it. Tesselite is a crystal posses- ^ 
sing the most extriaordinary structure,— structure which de- 
fies all the laws of crystallography. It is a substance beaud- 
fully organised by materialiaws, of which we cannot even 
a conjecture. It is a substance built up, as it were, of die most ' 
singular elementary parts, off ((f whkh parts have different op* 
Jical and mechanical properties. Hence an analysis of Tesse- 
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lite resembles the analysis of a bird, the feathem, flesh and bon^ 
of which afe all pounded together in a mortar, and sulmuUed 
in a mass to the action of destructive agents. Mr Heradbe^ 
whose opinion on this subject must have great wright, ohsm^ves^ 
when speaking of Apophyllite, The specimen I am now de- 
^^scribmg presents the hitherto unique comMnatkfatfm lees 
than three distinct substames^ uniting to form a single crys- 
tal^ It would certainly be the higlhest degree mtereat^ 
img to sn^ect them all three to chemical analysis ; but as the 
total weight of the specimen presenting these anomalies did 
not exceed 60 grains, of which nearly one-^half consisted of 
the ordinary variety, 1 have not sufficient confidence, in my 
own chemical dexterity to enter on so very delicate an in- 
quiry, which would obviously call for a degree of precision at* 
tainable only by consummate masters in the art of mine* 
ral analysis.’’ It remains^ ther^ore^ to be ascertained^ 
whether their different actions on light be owing to a differ- 
e^ce in composition, or merely in their state of aggregation.” 
Cambridge Transactions^ vol. i. When M. Berzelius, there*' 
fore, or Mr Herschel, who is perfectly capable of executing 
what he too modestly shrinks from, shall have performed this 
interesting anedysisj it will be competent for Mr Brooke to say, 
that Tesselite either is or is not chemically the same with Apo- 
phyllite. If the analysis of each part shall turn out similar to 
that of the whole, philosophers who know what Tesselite actjial* 
ly is, may perhaps still decide that two bodies may chemi- 
cally the same, and yet minei^alogically differeht. 

Let us now follow Mr Brooke into his own stronghold^f 
crystallography. 

y^few days (he continues) before Dr Brewster’s paper was pub- 
lished, it happened that 1 had been measuring the angles of apophyl- , 
Utes from most of the localities in which they occur, all of which I 
found to agree with each other more nearly than different minerals of 
the same species frequently do. The TesseUfe is not, ikertfore, crys^ 
taUographicaUy a new species But when chemistry and crystafioh* 

* by Mr BTOoke,-^^^ I have found several crystals of this substance, cor- 

respondjsft in n remarkable manner in their general form, of flattened four-sided 
l^uist terminated by four-sided pyramids with truncated summits, but mtk Met> 
'Corresponding planes dissimilar g the planes which appear as the summits of soipe of 
the prisms, being only the lateral planes of vere short, and othtrvisc disjfropii^^oned 
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fi^phy conqur io peffeclfy m they do in this instance^ in determine* 
nig the species to which a minenu belongs, it wiU be difficult to ad-* 
mS Ik wtAukM qfdipticdt tkaracter as a sufficient ground to alter that 
deliarasiiiationft*' 

Tyit^flyHogisnii is full of errors, and all its par^ ate incorrect. 
If is assumed, 

1. Thht^Tessdiie and Apophyllite are chemically the satn^. 

ttk That they are crystallographically the same. 

8* That Tesselite is only mi^ed by a variation of optical 
character. 

The first of these proportions has been already shewn to be an 
assumption ; the second is portivcly erroneous ; and the third 
is in eveiy point of view incorrect. 

When Mr Brooke says that Tesselite and Apophyllite are 
erystallograpbically the same, he must mean not c^y that they 
have exactly the same angles, but that they have the same clea- 
vages, and the same primary form. Nothing, however, is said 
about cleavage, but the identity of crystallographic structure is 
inferred from equality of angles. Mr Brooke will, no doebt, 
be surprised to learn (what a perusal of my papers on Apophyl- 
lite could have informed him of long ago) thett Tesselite pos-- 
sesses cleavage plcmes^ and faces of composiUon^ totally different 
from those of ordinary Apophyllite^ and totally irreconcUeabk 
with the crystallographic structure which he assigns to it. These 
ftc^ of composition are not inferred from optical phenomena ; 
they are vmble hy common Ughtj and with the aid of a simple 
fnieroscepei'^^^m, instrument which ought to be more frequently in 
the bands of oystaliographers. Mr Brooke has, therefore, not 
determined, because he has not studied, the crystallographic struc- 
ture of Tesselite. The note which we have reprinted at the foot of 
this and the preceding page, affords a demonstration that fie has 
» no more idea of the structure of Tesselite than he has of one of 
the fixed stars. The very phrase, indeed, by which Mr Brooke 
marks the difference of the two minerals, viz. a variation of optical 

so Unit a Una paaung through these in the direction of their greatest 
woedd Is lisct be perpendicular to the axis of the piimary fortts. Sections 
peipendlsttfor to the axes of these apparenUy similar prisms, would certhSvj][in«* 
sent way dfahrent optical phenomena. But it Is not probatde that the prad^l 
eyedf Dr Biewster shoold Mnrs been misled bj their apparent shnilailty, and the 
(W i b wuc e s he hasbbserTed will SifU remain to be explained.” 


S 
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eharakeTj must convince those who have studied the subject^ that 
he entertainsyery inadequate conceptions of those singular optkal^ 
mA physical^ and crystallographic differences, whiph sqNU«t)e>'di0 
Tesselite from all otlier substances in nature. What^wouid 
we say of a traveller, who should maintain that a bouse biuit 
.with a variety of^ kinds of granite, and consisting of apartaientfr 
b^utifully and symmetricaUy arranged, was the same thing with 
one of the granite blocks whidi rest upon the flanks of Jura?', 
{n this comparison, we give the traveller the advantage of ba« 
ving the angles as well as'the composition of both the masses 
assumed as identical ; but our surprise would be still greater, if 
he should persist in his opinion, when a chemist should inform 
him, dial not one of the supposed granites which compose the 
house had ever been separately analysed. 


We come now to Mr Brooke's objection to the optical sys- 
tem, as derived from iX\ii^Sidphalo4r%-carbonate lead^ 

A paragraph (says he) published by Dr Brewster in the 6th vo- 
lume of the same. Journal, relative to the crystalline form of the suU 
phato^ri-carbonaie lead, fornishes an additional motive to believe 
that the connection between the optical character of minerals, and 
their crystalline forms, is not yet sufBciently understood. 

** Dr Brewster admits, what I believe is not liable to question, 
that the crystals of this substance are acute rhomlmda* But, lie adcls> 

Upon ei^ining their optical structure, I find that they have two 
axes of double rrfraction, the principal one of which is coincident 
with the axis of the rhomb. The sulphato-tri-carbonate, therefore,, 
cannot have the acute rhomboid for its primitive form, but belong 
to the Prismatic System ^ Mohs** 

** But it appears,*' adds Mr Brooke, from the outline of Pro- 
fessor, Moh%* new System of Cxylstallography, publislied in vol. iii. 
of the same Journal, that a rhomboid cannot b^ig to his Prismatic 
SystemT For, it is stated in p. 173., that the rhomboid and Ae 
four-sided oblique based pyramid (the fundamental form of the Pris- 
matic System), are forms which cannot by any means be derived 
from each cihir ; the (two) groups of sim^ Jvrms, as weU as 
combinatimt, must each be always distinct flrom the (odier) *• 

If, therefore, in the hands of Dr Brewster, the use of optical 
characters cannot at present be relied upon for the determmatimi of 
a mineraLspecIes, it may be doubted whether they cab be succesa- 
fully cjp^oyed by. less accurate and less intelligent observers." 

* Had Mr Brooke read my paperii on the sttlgei^ db which he writes, he 
have found (See Wernerian Tranaactionr, vol* iii. p. 3S1.) tha\ I admit att this. 

None 
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■ ih the precediog extract, it is takm for granted, that the pri* 
imtave fcam of the su]^hatp-4r'i-carbonate qf had has been de- 
tetmiiied crystallographically to be the acute thombmd, and 1 
i^‘8aid.to have admitted this myself, I admit, it is true, that 
die crystals hare to the figure of acute rboiaboid% pre* 

dsely iu the same manner as the crystals of Sulphate tjf Iron 
iqiqieated, to the practised eye of the celebrated Haiiy to be 
acute rhombmds ; but having found, notwithstanding this 
pemance, that both the au^Twkhtri-carbonate qf heady and the 
tulj^uite qfirooy have two axes of double refiaction, I conclude, 
and. I persist in the truth of the concluaon, that both the sul- 
phato»tiMarbonate of lead, and the sulphate of iron, have not 
the acute rhomb for their primitive form, but belong to the pris- 
matic system. Dr Wollaston detected the mistake of the Abb^ 
Haiiy, and proved that sulphate of iron was a rhomboidal prism, 
and it is very likely tlrat some other crystallographer may detect 
the mistake of Mr Bnx^e, But I deny that Mr Brooke has de- 
termined the primitive form of the sulpnato-tri-carbonate to ^ an 
acute rhomboid. In his own original description of this mine- 
ral, in the Edm. Phil. Jourrud, vol. iii. p. 119>, he says, “ The 
rhomboids are acute, measuring OS' and 107" 30' ; and from 
not having found any other cleavage than one perpendicular to 
the axes of the crystal, / am induced to adopt this ae the pri- 
maryjbrm*. The natural planes of all except ihe most minute 
crystdsy are more or less rounded, and consequently afford im- 
perfect xeflexions.” 

In Mr Philipps excellent work on Mineralogy, newly pub- 
lished, and- enriched with the crystallographical observations 
of Mr Brooke, it is observed, that the primary form of 
the sulphato-tri-carbonate of lead is considered to be an acute 
rhombcHd.” The whole of Mr Brooke's argument, therefwe, is 

M None of these forms, remark, are capable of being derived from one ano- 
ther, andj thetefore, each of them, as well as all thdr combinations, must remain 
entirely distinct from the resu*’ His argument, such as it is, would have been 
greatly strengtiicned by quoting my own admission, and it would have been ad- 
'vantageous to me, by shewing his readers that I was not ignorant ^f Professor 
Mohs* System. ^ 

• It apjiears from this quotation, that one may with accuracy say, IhatSVrvs- 
tal is an acute rhomb, without maintaining that an acute rhomb is its priniitivc'^ 
'form. 



on the Optical Spited ^ Afinerdkgjf’, 

ia inere «had6w.-— When he has pledged his character »b a 
crystallograpbcr, that the stdphaMri-carboiuae of lead has an 
Acute rhomboid for its primiuve form, it will then be time to 
ifotisider whether of not such a result is hostile to the optical law. 

Let us suppose^ however, that this result is obtained, and 
that all the crystallographj^rS of Europe concur in opinion that 
the primitive form of that mineral is a solid, contained within 
six equal rhombic planes, and having two of its solid angles, 
JWid oniy two, composed each of three equal plane angles.’* 
Then, because the mineral which crystallises in the form of this 
solid has two axes of double refraction, I maintain that its pri- 
mitive-form is the ohltqne rhombic prism^ which forms the 
limiting solid between the two series ol* oblique rhombic prisms, 
the side t>f wliose base or summit plane is either less or greater 
than the sides of any of its other jdancs. Upon the same prin- 
ciple, I have already- maintained, and some of the first crystal- 
lographers have agreed with me in opinion, that Boradte^ 
is iiot«a Cube but a Rhomboid 

Here, then, lies the beauty, and the power of the optical sys- 
tem. It not only determines the class of primitive forms, but 
it determines, what crystallography is incajiablc of doing, those 
limiting solids wdiich Ibfm the nodes of every series of geoine* 
irical bodies. If w'e lake a crystal, I'or example, l)ou tided by 
six equal square faces, the crystallographer will content himself 
with calling it a ctihe ; but the optical mineralogist will only call 
it a cube when it has uo double rt^raciwn. He will maintain it 
to be a rlumby if it has a single axis double refracilcm^ coin-^ 
cident with one of its diagonals ; and he w ill consider it as a 
right prism ^ith a square base^ if it has a sin^e axis dimble 
refractidny perpendicular to any two of its faces. The position of 
the axis of double refraction shews, that the mechanical condi- 
tion of the parts of the crystal are related to that line in which 
it is invariably found in every rhomboid, afld in every prism 
with a square base. 

I may now be permitted to add, that while the optical system 
in this resp^^t leaves the ordinary resources of ciystallography 
far bel’i^dit; it also enjoys the peculiar property of determi- 
^-^’all stmetufts qf composition to which the crystallographer 


• See Eein, Phil„ JournaU Vul. V. p. 
VOL. IX. KO. 18 . OCT. 
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must ever remain blind. These composite minerals, often re^ 
sembling homogeneqjLis minerals in their external are now 
so numerous, that it has become necessary to establish a new 
system qf^ crystalUsatkm for the purpose of receiving them, not 
merely because they are entirely different bodies from homo* 
geneousi crystals, but because they are formed by new laws and 
new principled of combination, which philosophers have yet 'to 
develope. Crystallography will then be divided into Fh^e S.ys- 
terns : 

1. The Rhomboitfal System. 

2. The Pyramidal Sytem. 

3. The I'rismatic System. 

4. The Tessular System ; and, 

5. The Composite System, 

Having thus removed every objection that has been urged, 
either against the accuracy or generality of the optical metliod, 
I shall now briefly contrast it with the cryslailographic method, 
m reference to their power of discovering new minerals. It ^oiild 
require the liiiuts of a volume to explain the various Characters 
of mineral bcxlies which the optical method supplies., Tlicy are 
of the most palpable and definite kind ; — and connected as they 
are with some of the most curious researches of iiifKlcrn k*icnce. 


they elevate Mineralogy from a descriptive branch of Natural 
History to a lofty station among the IMiysical Sciences. I 
might here adduce numewnis instances where these characters 
have led to the inimcdiatc discovery of new minerals, when crys- 
tallography supplied no discrirainaling tests ; bull shall confine 
myself to two cases, which have a special application in the pre- 
ssent discussion. Tlie minerals of the Zeolite family having beeir 
particularly examined by Mr Brooke and by myself, we have 
had occasion to apply our respective methods of observation Ur 
several minerals jvhich had not been carefully studied by pre- 
ceding mineralogists. Two of these minerals were the NadeU 
stein of Faro^ and a mineral from Aix-l^Chapelle, siipp)sed by 


Hauy to be a SiUlite All the resources of crystallogra})by 


* A description of this mineral, to which I have given the name 
was read before the Royal Society of Edinburgh on the 17th June, and will apV?tf * 

' bt the next vdlume of their Transactions* The NadtUuin from F&ro is a mos^ 
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{A the hands of Mr Brooke, were unable to distinguish these 
minerals from -those already known, and even M. Haiiy failed 
in his examinatioin of the last of them ; but by the application 
of the optical method, I have determined both of them to be 
new minerals, and the accuracy of these determinations has been 
completely established by chemical examination. 

Another argument in favour of the optical system may be de- 
rived from the recent determination of the j)rimitive forms of 
nineteen artificial crystals,., which we owe to Mr Brooke. The 
primitive forms ot fiflcen oi these I had previously predicted 
by the optical method, as shewn in the following list l 

IlhamJIMal* Pyramidal* 

Nitrate of Soda. Arseniate of Potash. 


Prismatic* 


Roclicllc Salt. 

Acetate of Soda. 

Acetate of Zinc. 

^ fiinacetatc of Copper 
Sulphate of Magnesia *. 
Tartrate of Potash, and 
Antimony. 


Bicarbonate of Potash. 
Tartaric Acid. 

Oxalic Add. 

Citric Acid. 

Sulphate of Iron. 
Sulphate of Cobalt. 
Chromate of Potash. 


All these results are in perfect conformity with the more recent 
determinations of Mr Brooke and M. I,evy. The last of these 
crystallographers has ranked tlic Prussiate of Potash under die 
Pyramidal System ; while the optical mctliod places it in the 
Prismatic System. M. I^evy will,, we havS no doubt, see reason 
to correct this determination. 

I ijliall now conclude these remarks, already too much extended, 
by a single observation. If all that I have now said is erroneous, 
*— if TemVile and ApophyUitc arc the same body; — and if the 
Sulphato4rUcarbonale cf lead^ is an exception to the optical 

singular substance, both in its structure and properties, and^ct the most eminent 
of out crystallographers has not been able to distinguish it from the Iceland Mao. 
type. 

• By this result Mr Brooke has given a striking conBrmatlon of the optical 
HaUv/made the Sulphate of Magnaia pyramidal; the optical method 
made it and both Frofessor Mote and Mr Brooke have confirmed thia 

Iasi 
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system ; then I would supplicate Mr Brooke to ^extend to thdt 
system the same indulgence which he has shewn to chemistry \ 
and that he would, in his next edition, conclude his obser\'ations 
on it with the same words with which he has concluded his 
observations on chemical analysis : “ These anomalies will, how- 
ever, probaljy be reconciled by the future investigations, of 
science.'” 

Edinburgh, 1 
Aug , 9. 1823. j 


Art. XX.H.'-^General Vlezc of the Geognostkal Structure of 
ttie Country extending frmi Ilndsmis Bay to the Shores of 
the Polar Sea, By John Richardson, M. D., Mcmliertjf 
the Wernerian Natural History Society, &c. 

Wu have great pleasure in laying l)efore our readers this . 
luminous sketch of Dr Richardson's, extracted from one of the 
most deeply interesting and affecting narratives ever laid before 
the public, the Joiinicy to the Shores of the Polar Sea, by Cap- 
tain William Franklin- 

The observations of Werner, Humlwldt, Von Buch, Satis- 
sure, Ebel, and Daubuisson, in many districts on the Conti- 
nent of Europe, and in America, and by Jameson in Scotland, 
shew that the generaf direction of tl\e primitive and transition 
strata is nearly from NE. to SW. It is therefore interesting to 
find, that the general result of my notes on the positions of 
these rocks, which we traced (except in a few in|»tances, when 
our route lay to the westward of their boundary,) tl^rough 12 
degrees of latitude, also gives NE. and SW. as the average di- 
rection of their strata. 

The strata of# the two classes of rcKiks just mentioned, were 
always more or less inclined to the horizon, the mean angle con- 
siderably exceeding 45**. Their dip was sometimes to the east, 
sometimes to the west. 

These rocks exhibited the same varieties of structure that 
they do in other extensive tracts of country. In genera!', the, 
slaty structure was parallel to the direction of the strata, as w 
"gneiss, inica^slatc, clay-slate, &c. When the waved structure 
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made its appeamnee, it was sometimes conformable with the 
fleams of stratification, as was very often noticed in the transi- 
tion clay-slate of the Copper-Mine River ; oi* it was entirely 
independent of these, and then it was very irregular in its direc- 
tion. The apparently cofifused arrangements of structure of 
.t^lay-slate and other slaty rocks, more particularly observed at 
the Magnetic Islet in Knee I^ake, and on Point Lake, proved, 
on a more extended and accurate examination, to be caused by 
the arrangement of the mas« of strata into variously formed 
.di^stinct concretions, in many of which the direction of the slaty 
structure was under very different angles, and in very different 
directions. In short, in these apparently disturbed strata wc 
had, though on a great scale, the same beautiful arrangement 
that occurs in the rock named by Werner ‘‘ Topaz-Rock.’^ 
Independent of these various structures observable in indivi- 
dual strata, wc remarked that the strata themselves, wlmtcver 
their structure might be, were either •variously waved or (piite 
straight in their direction. 

The general forms, connections, and distributions of the 
mountains, hills, and pliuns, in the tracts we traversed, and of 
the cliffs on the coast pf the Arctic Sea, were nearly the same 
that geologists have remarked as characterising similar rocks, 
similarly circumstanced in other quarters of the globe. 

Granite with sienite, gneiss, mica-slate, and clay-slate, which 
some geologists consider to he the predominating primitive rocks, 
occur in all their usual relations. Of these the giieiss appears to 
be the most extensively distributed, and to he always attended 
with a very^scanty vegetation. Granite is the next iir frequency, 
then mjea slate, and the least abundant are the clay-slate and 
protogene. The granite is generally of a red colour, and varies 
from coarse to small granular. The loose blocks of stone, 
which crown the summits of almost all the hills in the barren 
grounds^ are generally of this latter variety. Of the gneiss 
there ar^ two varieties, the one red and thq other grey. The 
mica-slate, clay-slat^, and sienke, present the common varieties. 
The piyrfogene granite, of which there is considerable abundance 
in. Leave River, and in some other quarters, appears to belong 
to the iqica-slate formation. * 
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These primitive rock^ arc traversed by veins of felspar, quarts, 
and granite ; and the granite of Cape Barrow was also kitcrscct-r 
ed by veins of augite-greenstone of the same description with 
those met with in the granite districts of Great Britain. The 
occurrence of the vm of galena at Galena Point, is an interest* 
ing fact, as connected with the geographical distribuhoilTof that 
important ore. The Esquimaux that frequent tlie shores of 
the Arctic Sea, make their culinary utensils of potstdne ; but 
we did not discover the place from whence they obtained it. 

The transition rocks were observed in situ only at Point 
Eake, on the Copper-Mine River, and, perhaps, at Wilbcrforce 
Falls on Hood's River, and, as far as our observations extended, 
afforded neither limestone nor lydian-stone. None of the transi- 
tion-slate that we examined, contained chiastolite ; and if any 
beds or imbedded masses of glance-coal existed, they escaped 
our notice. The transition nxiks being pnncijially clay-slale 
and grey-wacke, bore a 'strong resemblance to those in Dum- 
friesshire, my native country. * 

The secondary formations, if examined by travellers more 
fortunat^ely situated than we were, will doubtless exhibit many 
curious and highly important relations. The facts already 
stated, shew that the following formations of this class occurred 
on or near the line of our journey. 

,1st, The old red sandstone, or that which lies under coal, 
and occasionally alternates with transition rocks. This was ob- 
served 'upon the Copper-Mine River. 

2d, The coal formation, which did not present itself in tlie 
direct line' of our route ; but as it is known to oepur in some 
districts in Mackenzie's River, and also tow.'irds the Rockj^ Moun- 
tains, placed apparently- upon the old red sandstone, and under 
the vast deposit of secondary limestone, it is here mentioned. 

8d, The new rjpd or variegated sandstone* This important 
formation is of very considerable extent in several of the tracts 
wc passed through, and probably lies over an extensive deposit 
of the coal formation. In som^ instances, where the old red 
sandstone was wanting, it appeared to us as resting u'^on gneiss 
and other primitive rocks. Here, as in other quarters of^tlje 
, ^orld, the /lew red kindstone contains gypsum and sait-springs* 
that seem to issue from it, implying that it contains beds of 
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or muriattferous clay, which afford the impregnating mate- 
rials t6 the springs. The springs on the Leave Jliver afford, 
by spontaneous * evaporation during ilic short summers, a very 
large quantity of fmc salt. 

4^h, The secondary limestone appears generally to belong to 
tlie vas>fr,dc{)osit which lies above the new red sandstone and un- 
der chalk^'and which is known to form very extensive tracts of * 
country^ not only in other quarters of North America, but also 
on the Continent of Europe and in England. Sonic of the va- 
rieties may, on more minute examination, prove to belong to the 
mountain limestonetof geologists. 

5th, The secondary trap and porphyry rocks, which tx'cur so 
abundantly on the coast ol’ the Arctic Sea, and throughout the 
whole extent of the Copper Mountains, are, to all appearance, 
connected witji the new red sandstone. Thp frequency of na- 
tive cojipcr in those rocks, bolli on the Copper Mountains and 
on the sea coast, is u very interesting feature in their com|Kjsi- 
lioiif and deserves the particular consideration of those who make 
tlie grouping or associations of simple minerals objects of atteiv 
tion. Many of these trap and porphyry rocks presented the 
columnar structure which has been considered as indicative of 
a volcanic origin, but their other characters, and the horizontal 
strata up>n whieli they reposed, seemed to give them a still 
greater claim to Neptunian origin. Our opjiortunities of obser- 
vation, however, were much too limited to permit us to offer a 
decided opinion upon this disputed point. ^ 

Alluvial VeposHcs. — The extensive formation of these depo- 
sites in the line oi‘ our journey, afforded us numerous examples 
pf their flilfercnt kinds. In the preceding notes, wc have allu- 
ded to extensive alluvial formations, occasioned by lakes which 
have either gradually dried up, or have burst suddenly, and 
left their concavities more or less deeply covered with sand, 
gravel, and other alluvial matters. Othe^ kinds have evidently 
had their origin from the action of rivers. Some formations on 
the sea-coast were occasioned by the conjoined action of the sea, 
and the wasting influence of tlie weather. The peninsula be- 
t ween Point Turn-again and Melville Sound, is almost entirely 
composed of a low flat of this kind, a fcw trap-cliffs appearing 
at considerable distances only. The general wasting infldenca 
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of the \ireatfaer on the more elevated exposed rocl^s throughout 
the country, has formed a covering of alluvial matter of greater 
or less depth to the subjacent iocks, which protects them froni 
tl^e further gnawing effects of tlie atmosphere. * 

With regard to the large rolled blocks which are so plenti- 
fully scattered over the surface of some countries, an^^hich 
have been considered to have been deposited by the waters of 
the flood, we have no remarks of moment to make. Daring 
our journey from York Factory to Fort Enterprise, we seldom 
had an opportunity of ascending out of the valley of the river 
through which our route lay, and any blocks of stone observed 
in such a situation, may as readily be supposed to have ' fteu 
transported by the river as by a more general cause. On the 
barren grounds, where we adopted a different style of travelling, 
the loose stones, which were very numerous, even in the most 
elevated situations, were, as far as we observed, similar to the 
rocks on which they restetl, and may be supposed to be the mf)re 
durable remains of the covering strata, which have bcem de- 
stroyed by long-continued action of the atmosphere* Their 
angular forms, and their resting places, often upon the very 
summit of the hills, militate against their having travelled from 
a distance. 

The very general, though rude, resemblance these rocks bore 
to large crystals, is a remarkable circumstance, and seems U) in- 
dicate a crystaliization in the great of the red granite, of which 
they werp very frequently composed, and of who^ beds or strata 
4bey are perhaps the remains. 

We may conclude with observing, the preceding details 
show, that, in the regions we traversed, the rocks of Ihe primi- 
live, transition, secondary, and alluvial classes, have the' same 
general composition, structure, position, and distribution, as in 
other parts of America which" have been examined; and as 
these agree in all rekpects with the rock formations in Europe 
and Asia, they may with propriety be considered as universal 
formations, jparts of a grand and hannonious whole, the pro- 
|luctkm of infinite wisdom."? 
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^|iT. XXXL — On the AnaUmiy of ihe OmitlmT/nchus ParOr 
ihxiL^ of New South Wales. By Dr Knox. 

Several months have elapsed, since Four Memoirs of consi- 
der^le extent, on the anatomy of this extrm>rclinary animal, 
weredejHJsi^ with the Secretary of the Wernerian Society, 
with drawings, illustrating the discoveries of the Foison-gland 
and Spur, the disposition of thp abdominal viscera, organs of ge- 
neration, &c. These memoirs die Society has it in contempla- 
tion to publish in the next volume of their Transactions. In the 
mean .time, wc have thought it might be interesting to some of 
our readers, to present them widi a brief abstract, which should 
give a condensed view of the whole of the discoveries, some of 
Avhich are at least as iinport&nt as any that have been made for a 
longtime, in* the de])artment of comparative anatomy. We 
may mention, that the specimen of the Ornithorynchus was 
sent to the Museum of the University, by his Excellency Sir 
Thomas Brisbane, Governor-General of New South Wales ; and 
was entrusted for the puriwise of dissection, by Professor Jamc- 
win, to Dr Knox. Most of tlic organs have been preserved, and 
the skeleton of the animal has been deposited in the Museum. 

The First Memoir treats of the organs of Sense, and of the 
aiiatoniy of the Poison -gland and Spur"" of the animal ; read be- 
fore the Wernerian Society on the 17th May 1823. 

In the commencement of this memoir, the author observes, 
that numerous dissections of the Ornitlioryhchus paradoxus 
hiid been made in England, France, and Germany, by distin- 
guished comparative anatomists, and more particularly by the 
authot; of the immortal Lemons d’Anatomie Comparec,*" by 
Professors Blumcnbach, Blainville, Rudolphi, and others. He 
observes, that the greater part of the details found in the writ- 
ings of these gentlemen, relative to the an^^my of the internal 
parts, of the teeth, of the muscles of deglutition, &c., are extreme- 
ly correct, and admit not of the least question ; but that some 
parts of the animal, such, for example, as the bones, had been 
treated superficially ; others, as the nervous system, had ap- 
pamitly been altogether neglected ; whilst certain organs, or as- 
^mblage of organs, as the poison-gland and spur, had been c^m- 
complctciy misunderstood, and that the most extraordinary cr- 
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rors prevailed regarding them. Dr Knox attributes these errors 
to the mutilated state in which, probably, the specimens examined 
by these celebrated anatomists were in at the mpinent of dissec- 
tion. The author describes the organs of sense, as far as they 
could be seen without mutilating the skeleton, which it wo^ie- 
cessary to respect. The integuments are strong andjcoif^act. 
The hair with which the animal is closely covered, is. of two sorts ; 
one fine and silky, the other strong, spear-shaped, and resem- 
bling bristles rather than hairs. These- are found chiefly on the 
beaver-like tail of the animal, and establish a certain relation 
Jxjtween the Ornithorynchus and Echidna, an .animal closely al- 
lied to it in other respects. Tlie strength and general deVeloj>- 
ment of the panniadm cartwms still farther confirm this opi- 
nion. The bill, that remarkable feature in the ornithorynchus, 
is considered as the organ of touch, by means of ;wl)ich the ani- 
mal searches for its fix)d. 'I‘he supply of nerves to it from the 
fifth cerebral pairs is quite prodigious, though tlie author renders 
it probable that it is not the gustatory organ. The lateral ft du- 
plications of the membrane of the bill, do not increase ihe sen- 
tient surface so greatly as might he supposed. 

The memoir is particularly full on those parts of the organ 
of hearing which came under observation. It would' sc*em 
that the animal is not altogether witliout external ears, as has 
been stated by preceding anatomists ; but that the cartilaginous 
expansion of the external tube of the ear, and which constitutes 
a real cmcha, is found immediately under the integuments, and 
so loosely attached to them, as to be capable of considerable mo- 
tions, by means of muscles transmitted to it from the panniculus 
carmsus. The tympanic cavity has l)een mimilely*described ; 
the stapes entirely resembles the analogous ossiculum in* birds ; 
but the malleus bears a certain resemblance to ihe same bone in 
certain of the mammalia. There is reason also to think, that a 
rudimentary incue exists, which, though not quite perfect, is yet 
suffidently distinct From these facts, it is evident, that the 
analogy supposed to exist between this animal and birds or rep 
tilcs, is by no means so strong as has been supposed. We shall 
presently shew^ that the rest of the anatomical details tend con- 
^dcrably to ^destroy this supposed connection, and to reduce the 
male ornithorynchus nearly to a marnmiferous character. 
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There is nothing more wonderful in the anatomy of the onii- 
ihorynch'uspQradojcKS, than the structure of tlie poison-gland and 
spur. These organs, which had been previously altogether mis- 
understood, our author has shewn not to be very complex or 
difilcult of dissection. The poison-g4nd, which is comparative- 
ly large, .is situated on cither side, almost immediately under the • 
intcguiiicn*ts7wt(id over the loins and hij)-joint ; it transmits a 
tul)e' of com parati^ly large calibre, which, after running down 
the l>ack of the thlgliltiid leg,, terminates in a small sack, deep 
in the hollow of the foot. From this another membranous tube 
arises, which passes into the spur, and penetrates to its extremity, 
which is oj)en, to permit the escape of the {xnsonous fluid which 
has been secreted by the gland, and which is in this way con- 
veyed into the wounds inflicted by the ornithorynchus on other 
animals. The whole serie.s of organs resembles, in a certain de- 
gree, the poison ap[)aratus of serpents. 

The poison-gland is about an inch in length, and five-tenths 
of ?in inch in breadth. It is a conglomerate gland, e. made 
iif) of smaller ones, imbedded in a tissue of a different appear- 
ance, and which is probably cellular. It lies longitudinally with 
respect to the spine, covering many of the muscles which rotate 
the thigh, and may readily be found by merely removing the 
int(’guments, jiaimicultis carnoms^ and a small quantity of 
loose cellular membrane, lying over the os hmominatum and 
bip-joint. An excellent engraving of these organs by Mr Lizars 
accompanies this memoir. 

The Second Memoir contains observations on the organs of di- 
gestion and their appendsiges, and on the organs of respiration 
and circulation. The author remarks, that these organs gene- 
rally have been described with extreme accuracry by preceding 
anatomists, and more particularly by Kaixm Cuvier ; so that he 
found it difficult, if not im|X)ssiblo, to add much that was novel 
to their descriptions. He thinks that certain rudimentary grind- 
ing teeth, placed anteriorly to the true ones, have been over- 
looked by some anatomists. A small parotid seems to exist im- 
mediately connected with the cheek-pouches; the maxillary 
gland was very distinct ; and its duct, which opns immediately 
undet; the toDguc, was readily injected* ■with quiykbilver, xTflic 
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salivary glands just described are large, but not disproportion* 
ately so. ^ 

The anatomy of the other organs treated of in this memoir, 
shewed generally a decided analogy with the mammalia, with 
the exception, perhaps, of the heart. In the structure of ythis 
• organ, there is, undoubtedly, something of an ornithological 
character ; the valves placed at the entrance of the cava into 

the right auricle, seemed in a great measure ^’’scular; and the 
right auriculo-ventricular valve was murii moiv muscular than ‘ 
membranous. 

The Third Memoir describes the ^n-tomy c the orf ns of ge- 
neration at considerable length ; b< .ause' to the poison-gland 
and spur, it was relative to these organ* uiat the grea* t error* 
had been committed by the Continental anatomists. Our limirs 
do not permit of our entering upon these details, cand we shJl, 
therefore, content ourselves with stating, that Dr Knox's dissecr 
lions have demonstrated the presence a seminal urethra, dis- 
tinct from that for the urine ; that the seminal fluid, aftei^ha- 
ving been transmitted by the vam deferentia into the urinary ca- 
nal or true urethra, passes from it by a small circulai aperture into 
a cavity in which terminate the ducts from the glands of L o^yper ; 
and that from this common cavity arises ihc true senjinai caral, 
situated in the body of the penis, and terminating ar "^eriorly by 
eight conical and pervious papillae. Most of thos* facts lu I ' eu 
already pointed out by Sir Everard Homt, in the ’^hil«.sophical 
Transactions, but had been neglected by the Continental anato- 
mists, owing, perhaps, to certain discrepancies observable in his 
separate memoirs on the subject. We thus see, that a single 
accurate dissection destroys the whole of those 6pccul|itions 
which had arisen out of the supposed peculiarities in the organs 
of generation ; peculiarities thought sufficient to warrant the ar- 
ranging the ornithorynchOs with animals of an entirely opposite 
structure. 

The Fourth Memoir, which treats of the osseous, muscular 
and nervous ^sterns, contains a lengthened inquiry into the cha- 
racter of the bones composing the shoulder and sternum, which 
the author in the present state of the science found it impossible 
tq^ucc to jthw anafogies in the mammalia* It b here that 
the structure of the ornithorynchus is most anomalous, and that 
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it approaches nearest that observed in reptiles. As it would*be' 
impossible to do justice to the theoretical views contained in die 
^ memoir by any* abstract, we shall avoid touching on them. The 
nervous system is shewn to be quite regular and strictly mammife- 
•rous; so that the analogies supjiosed to connect the omithorynchus 
with birds, are proved by these memoirs to be generally forced andl 
inaccurate.^ Our author has not as yet had it in his pt>wer to * 
exargir;( the fein^le ornithorynchus, from a' careful dissection of 
, which ani:»’ipatc^S«pportant and decisive results. 


A. . XXXIL — Ahstnwt of Mr Faraday's Experiments On 
*hc Cojulcnmfioh St Gases into Liquids. 

ri^ 

JL ITfS very valnahic and interesting paper, which will appear 
HI the sccont? part of the Philosophical Transactions for 1822, 
contains Mr Faraday^s Experiments on Sulphurous Acid^ Sul-* 
phurcHed H^dro^en^ Cnrhonic Acid^ Eiuhlorme^ Nitrous Oxide^ 
C/juffo^en^ Ammonia., Muriatic Avid and Chloriue* Although 
these experiments are scarcely susceptible of abridgment, yet we 
are comjK'llcd, by want of room, to leave out the few parts of 
the Memoir which arc less essential than the rest. 

Sulit/iumtrs iVIorcurj’ and concentrated sulphuric acid were sealed 

up in a f>ent tube, and, bt*iii«» bnmght to one end, heat was cafrefiiUy applied, 
whilst tiie other end was preserved c<k)1 by wet bil>ulou9 paper. Sulphin-ous 
acid ^as was jjroducod where t)ie heal acted, and was condensed by the sulphu- 
ric ..vld hove ; lull when the latter had l)econic saturated, the sulphurous add 
pa-fsed to the cola end of th tiibe, and w'as condensed into a liquid. Wheit 
the whole tube was cold, \f tiie sulphurous aciii w'as returned on to the mix- 
ture of sulphuric acid and sulphate of mercury, a portion was reabsorbed, but 
the rest reniaincrl on . without mixing. 

.iSiquid sulphurous acid is very limpid and colourless, and highly fluid. Its 
refractive ]jower, obtained by comparing it in water and other media, ivith 
water contained in a similar tube, appeared to be nearly equal to that of water. 
It does not solidify or become adhesive at a temperature of O'* F« When a 
tube containing it was opened, the contents did nof rush out as with explosion, 
but a portion of the liquid evaporated rapidly, cooling another portion so much 
as to leave it in the fluid state at common barometnc pressure. It was how« 
ever rapidly dissipated, not producing visible ^mes, but producing the odout 
of pure sulphurous acid, and leaving the tube quite dry. A portion of the va-* 
pour of the fluid received over a mercurial bath, and examined, proved to be 
sulphurous acid gas. A piece of ice dropped into the fluid instantly made it 
boil, from the heat communicated by 4t. * ^ * 

**' To prove in an unexceptionable manner that the fluid was pure su1pbu« 
roils acid, some sulphurous aqd gas was carefully prepared over mercury, ami 
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a long tube perfectly dry, and closed at one end, being exhausted, was filled 
Mth it $ more sulphurous acid was then thrown in by a condensing syringe, 
till there were three or fbur atmospheres ; the tube remained perfectly clear 
and dry, but on cooling one end to 0% the fluid sulphurous aad condensed, and 
in all its characters was like that prepared by the former process. 

“ Sulphurous acid vapour exerts a pressure of about two atmospheres 
40® F. Its specific gravity was nearly 1.42. 

^ “ Sulphuretted Hydrogen , — A tube being bent, and sealed at the shorter end^ 
Strong muriatic aculwas poured in through a small funnel, sja,as nearly to fill 
the tdiort leg without soiling the long one. A piece of nlsfCmum foil was then 
cjTumpled up and pushed in, and upon that were^jAt iragmeUts of suljihiiret 
of iron, until the tube was nearly full. Jn this way action was jirevented un- 
til the tulie was sealed. If it once commences, it is almost impossible to close 
the tube in a manner sufilciently strong, because of the pressing out of the 
gas. When closed, the muriatic acid was made to run on to the suljiluft*et of 
iron, and then left for a day or two. At the end of that time, much pnito- 
muriate of iron had formed, and on placing the clean end of the tube in a mix^* 
ture of ice and salt, warming the other end, if necessary, by a little water, 
sulphuretted hydrogen in the liquid state lUstilled over. • 

“ The liquid sulphuretted hydrogen was colourless, limpid, and excessively 
fluid. It did not mix with the rest of the fluid in the tube, which was no 
doubt saturated, but remained standing on it. Mlien a tube containing it was 
opened, the liquid immediately rushed into vapour ; and this being done un.* 
der Water, and the vapour collected and examined, it proved to be sulphuret- 
ted hydrogen gas. As the temperature of a tube containing some of it rose 
from 0® to 45®, part of the fluid rose in vapour, and its bulk diminished ; but 
there was no other change : it did not seem more adhesive at 0® than at 45®. Its 
refractive power appeared to be rather greater than that of water : it decidedly 
8Ur])assed that 4f sulphurous acid. The pressure of its vapour was nearly 
equal to 17 atmosjilieres at the tempemtiire of 50®. 

‘‘ The specific gravity of sulphuretted hydrogen appeared to be 0.9. 

“ Carbonic Add, — 'I'lie materials used in the production of carbonic acid, 
were carbonate of ammonia and concentrated sulphuric acid ; the manipulatiuii 
was like that described for sulphuretted hydrogen. Much stronger tubes are 
however re(j[iiired for carbonic acid than Ibr any of the former substances, and 
there is none which has produced so many or more penverful cxploslohs. Tubes 
which have held fluid carbonic acid well for two ortliree weeks together, •have, 
upon some increase in the warmth of the weather, spontaneously exploded 
with great violence ; and the precautions of glass masks, goggles, &c. which 
are at all times necessary in pursuing these experiments, are particularly so 
with carbonic acid. * 

•• Carbonic acid is a limpid colourless body, extremely fluid, and floating 
upon the other contents of the tube. It distils readily and rapidly at the dif* 
ference of temperature between 32® and 0®. Its refractive power is much less 
than that of water. No diminution of temperature to whu^h I have been able 
to submit it, has altered its appearance. In endeavouring to open the tubes 
at one end, they have uniformly burst into fragments, with powerful explosions. 

“ Its va^iour exerted a pressure of thirty-six atmospheres, at a tempefature 
of 32®. 
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** EuiiTtlonne.--^'\\x\ii euchlorine was obtained by Inclosing chlorate of pot- 
ash and sulphuric acid in a lube, and leaving them to act on each other Ibr 24r 
hours. In that time there had been much action, the mixture was of a dark 
sreddish-brown, the atmosphere of a bright yellow colour. The mixture 
was then heated up to 100% and the unoccupied end of the tube cooled to 0*5 
i^hv degrees the mixture lost its dark colour, and a very duid ethereal looking 
substance condensed. It was not miscible with a small portion of the sul])hu- 

acid which lay beneath it ; but when returned on to the mass of salt and ^ 
acid, it was gradually absorbed, remlering the mixture of a much deeper colour 
oven tlum itself. 

“■ Kuchhn*ine thus oMabi^d is a very fliihl transparent substance, of a deep 
yellow colour. A tube containing a ])ortioii of it in the clean end, was o;ien- 
od at the opposite extremity ; there was a rush of euchlorine vajjoiir, but .the 
salt tdugged up the aperture : whilst clearing this away, the whole tube burst 
. with a violent cxjilosioii, excejit tlie small eiul in a cloth in my hand, wheie 
Ihe euchlorine previously lay, but the Iluid had all disajipeared. 

“ Nilrous — Some nitratt* of ammonia, previously made as dry as could 

he by j):irtial decomposition, by heat in the air, vras sealed up in a bent tube, 
and thou heated in one end, the other being ))rescrved cooL By re|)catiug 
the distillation once or twice in this way, it was found, on after-examination, 
tlijit very little of the salt remained undccomposcd. The process recpiires 
care. I hare had many explosions occur with very strong tubes, and at ouu- 
siderafile risk. 

‘‘When the tube is cooled, it is found to contain two fluids, and a very 
compre.^'’oii atmo.spl.ere. 'flu* heavier fluid, mi oxaminutimi, proved to be 
WMt<*r, wllli a little and nitrous oxide in solution; the other was nitroiia 
oxide. It apjieurs in a very licpiid, limpid, colourless state ; and so volatile^ 
that the warmth of the iuind generally makes it disappear in vapour. The 
application of ice aiul salt condenses ahunilaiice of it into the liipiid state 
agsiin. It boils readily by tlie dilleronce of teinj)eruturc between 50* and 0*. 

It does lud aj)pear to have any tendency to solidify at — 10*. Its refractive 
power is very much l^ss thiin that of water, and less than any flukl that ha* 
yet been iibtained in these exiieriments, or than any known fluid. •A tube 
ing otiened in the air, th? nitrous oxide immediately huist into vapour. 

'I’hc pressure of its vapour is eepud to above 50 atmospheres at 4^\ 

“ Cyan<tgert — Some pure cyunuret of mercury was heated until perfectly 
dry. A portion was then inclosed in a green glass-tul>e, in the same manner 
as in the former instances, and lieing collected to one end, was decompoocd 
by heat, ivliilst the other end ^vas cooled. The cyanogen soon appeared as. a 
li(pud : it was limpid, colourless, and very fluid ; not altering its state at the 
temperature of 0*. Its refractive power is rather less, perhaps, than that of 
water. A tuln* containing it being opened in the air, the expansion within 
did not appear to be very great ; and the Hquid passed with comparative slow* 
ness into the state of vapour, producing great cold. The vapour, being col- 
lected over mercury, jiroved to be pure cyanogen. 

“ A tube was sealed up with cyanurct of mercury at one end, and a drop of 
water at the other ; the iluid. cyanogen was then jiroduced in contact Mrith tiie 
water, dt did dot mix, at least in any considerable quantity, with that ili^il, 
but floated on it, being lighter, though apparently not so much so as^ ether 
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would beu In the course of smne days, action had taken places the water luA 
become black, and changes, probably such as are known to take place in sat 
aqueous solution of cyanogen, occuiTed. The pressure of (he vapour of cya- 
nogen appeared to be 3.6 or 3.7 atmospheres at 46* Fahr. its Specific gpravit;^ . 
Iras nearly 0.1). 

jimmonia , — ^When dry chloride of silver is put into ammoniacal gas, as drjt 
as it can be made, it absorbs a large quantity of it ; 100 grains condensing 
^ above 130 cubical inches of the gas : but the compound thus formed is d^^ 
Composed by a temjierature of 100* F., or upwards. A portion of this com- 
pound was sealed up in a bent tube, and heated in one leg, whilst the pt^er was 
ilooled by ice or water. The compound thus heate^-tfhder pressure,* fused at a 
comparatively low temperature, and boiled up,' giving off ammoniacal gas^ 
which condensed at the opposite end into a liquid. 

Liquid ammonia thus obtained was colourless, transparent, and very 
fliud. Its refractive power surpassed that of any other of the fluids described, 
and that also of water itself When the chloride of silver is allowed to cool, 
fhe ammonia immediately returns to it, combining with it, and producing the 
original compound. During this action a curious combination of efiects takes 
))lace : as the cloride absorbs the ammonia, heat is jiroduced^the temperature 
nsing up nearly to 100^ ; whilst a few inches off, at the opposite end of the 
tube, considerable col<l is produced by the evaporation of the fluid. When 
the whole Is retained at the temjieratiire of GU*, the ammonia boils till it is 
dissipated and re-combined. The pressure of the vapour of ammonia isl^^ual 
to about 6.6 atmospheres at 60*. It specific gravity was 0.76. 

Muriatic Acid^ — ^AV’hen made from pure muriate of ammonia and sulphu- 
ric acid, licpiid muriatic acid is obtained colourless, as Sir Humphry Davy hud 
anticipated. Its refractive power is greater than that of nitrous oxide, but 
less than that of water ; it is nearly equal to that of carbonic acid. The pres- 
sure of its vapour at the temjierature of 60% is equal to about 40 atmo- 
spheres. 

“ Chhriw . — The refractive power of fluid chlorine is rather less than that 
erf water.-~.The pressure of its vapour at 60* is nearly eqhal to 4 atmospheres; 

Mr Farailay has mode mhny similar experiments on other 
gases, tut though he has not succeeded in condensing any others 
thaii those which we have mentioned^ yet there is reason to liope 
that he will ultimately succeed with some of them. « 


Art. XJ^^llI.—Analyais of a Black Mineral from Candy^ 
in CeyVm. By Dh C. G- Gmelin of Tubingen. (Commu- 
^ nicated by the Author.) 


This mineral is veicy hard ; it scratches rock-crystal. It» 
eolour vdveUblack ; its fracture conchoidal ; its lustre glassy. 

1^.145 grammes, when weighed in water, e^cperienccd a loss 
frf 3.65 gr., temp. IT B. The specific gravity of this mineral 
is therefore 8.617, temp. + IT"" R* 



Dr Gmelin on a BhcJe Mineraljrom Candy in Ceylon. 

Infusible without addition before the blowpipe. Even wh^ 
reduced to the finest powder, and mixed with spar, it camot 
' be melted by\:he most intense heat : it only beomies glassy 
on the edges. Phosphoric salt takes it up readily, and in huge 
^quantity, and melts with it into a translucid greenish glass. By 
•means of nitre, traces of manganese are detected. Borax, in 
the same manner, melts with it into a greenish glass. When 
mixed with a little soda, the powder swells up to a yellowish- 
grey porous mass ; but it is impossible to melt it by an addi- 
tional quantity of soda. 

I experienced great difficulty in decomposing it, and my first 
attempt, by melting it with five times its weight of carbonate of 
potash, was not perfectly successful. A great deal of the melted 
mass was left undissolved by muriatic acid. Eight hours were 
spent in reducing l.^ grammes of the mineral to an impalpable 
powder in an ^ate mortar. 

(1.) 1.175 grammes of the dried powder were heated strongly 
with^ven times its weight of carbonate of soda in a pladna cru- 
*cible. The brown melted mass was perfectly dissolved by muriatic 
acid. The muriatic solution was evaporated to dryness, and the 
dry mass again dissolved in boiling water, mixed with some mu- 
riatic acid. There remained silica, which, after having been 
heated, weighed 0.03706 gr, = 3.164 per cent, of silica. 

(2.) The liquid solution was then mixed with caustic ammonia, 
and the precipitate was thrown upon a filter, and well washed 
with boiling water. 

(3.) The liquid which had passed the filter gave no* precipi- 
tate with oxalate of ammonia, but was precipitated by carbonate 
of potash, when boiled with it. The precipitate in (2.) was 
boiled with an excess of caustic potash, which dissolved alumina* 
The residuum was thrown upon a filter, and well washed. The 
alkaline solution, after having been supersaturated by muriatic 
acid, was precipitated by carbonate of ammqpia. The alumina, 
when thoroughly washed, was found to weigh 0.6721 gr. =r 
57.200 per cent. No trace of glucine could be discovered. 

(4.) The brown mass (8.) which was left undissolved by 
caustic potash, was Sissolved in muriatic acid, and the solution 
boiled with some nitric acid. The oxide of iron was then pre- 
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q|«liited 8 U 0 QU)ateQf amiQQom; the mcmatp of irqn left, 
yfim heatedLr gave 0.S6814 gj^ of oxide of ironj =; S0.614 per 
cent prvtoxi^ of iron. / ^ 

(&) The, soludon wns then boiled with carbonate of potash^ 
wluch piecipitated carbonate of magneinak This precipitate^ to- ^ 
gether with that obtained in No. S. was put upon the same £U , ' 
ton It aasuamed, after ignition, a reddish colour^ which ah* 
pounced some manganese. When dissolved in munatic^ adiid, 
thfan appeared bubbles of carbonic add gas, and the smell of 
chlannewaspercdved. The solution, therefore, was nuxed with 
sulphunc acid^ evaporated to dryness, and exposed to a heat 
sufficient to drive off the water of crystallization. The dry sul- 
jduite of magnesia weighed 0.63 gr., containing O.S14!3S6 gr. 
magneda, = 18.240 per cent. 

Thia imneral is therefore composed of 

' Contain Oxygen, 


ijkliiinioa, 

57.200 

2^712 

Jl^toxide of icon. 

20.514 

6.219 

MsgnesiB, with a trace of Manganesei 

18.240 

6.76? 

SOiea, 

ai54 



98008 



ft appears that alumina conUuns nearly twice as much oxygen 
as magneda and oxide of iron together,, and that the composi- 
tipn this mineral may be represented by M A’+ fA*, 

^}ica cannot, I think, be considered an essential ingredient 
of the mineral ; its quantity is very small, and, conddering the 
h^j^^ of the stone, the greater part of it may fdrly be de- 
f|^m the agpte mortar. * 

The specimens of this mineral, for srhich I am indebted to 
t^U\)ei;alitjof my fnend Mr Heuland^were masdve, aqd there 
i^-jSuffideqt ground, on account iff the chemical compoddon, and 
ebaraetm of this mineral, to condder it as Spinel ; 
^ rimged in the system as MasHve PleonaH 


* thsjb QoSQt Boumon, In a late memofr, Cescribei tills mi- 

C^anib^. Mr Heuland also ftumished Langler with 
ineiili fa^t his anal^ hat not reached this cottatiynilj^ 
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Art. XXXIV.~C^fe'^iaZ Phenomena^ JVom October 1. 1823 to 
January 1. XS24, cdlcutoted Jbr the Meridian qfEdinbur^^ 

^ Mean Time^ with Observations on the Lunar Eclipse of the 
SSd Jvily, By Mr George Imnes, Aberdeen. 

^HE weather, during the month of July, was very unfavour- 
able here for making astronomical observations ; and the Solar 
Eclipse of the 8th was invisible. As I felt anxious to obtain, if 
possible, the advantage of a clear atmosphere, in order to ob- 
serve the Total Eclipse of the Moon on the 28d of July, in com- 
pany with two friends I went about six miles southward ; and 
fortunately the atmosphere, towards the commencement of the^ 
eclipse, became sufficiently clear, and the beginning was observed 
at and the commencement of total darkness at 2*' 34' 

14"', Aberdeen^mean time, after making an allowance for the 
error of the clock by which my pocket chronometer was set. 
The telescope used magnified about twenty-five times. 

, Frhm the beginning of the eclipse, till near the time of total 
darkness, the moon was occasionally hid by clouds ; the shadow 
was pretty well defined, until about & before the total obscura- 
lion, after whidi it became more and more jagged. 

For about 9! before the commencement of total darkness, the 
unobscured limb of the moon appeared dilated beyond the other 
part of her circumference ; and during this period, the unobscured 
part of her disc assumed a white appearance, tinged with green. 

The penumbra was not so sensible as that of the eclipse of 
February 1822, and hence the time of the beginning of this 
eclipse Was more ' easily determined ; but the time of total ob- 
scuratipn may be estimated at about 15'" earlier than observation, 
6vdng to the refraction of the last portion of the unobscured 
part of the disc, towards the commencement of total darkness. 

The dark body of the Moon was visible for about half an hour 
after the total obscuration, when, from the approach of dawn, 
and the Moon's entering a very slight cloud, we lost sight of her. 

It was particularly observed, that after, as well as before the 
total obscuration, the east part of the Moon's dark disc appeared 
much fainter than the west ; but we were unable to trace this 
appearafice till she was in the centre of the shadow, from the 
ab^e circumstances. 

Bb2 
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The times are inserted according to the Civil reckoning, the day b^inning 
at midnight.— The Conjunctions of the Moon with the Stars are given in 
Sight AMctnnon^ instead of Longitude as formerly* 


Octobir. Novimbbr. 


O H « 


D 



2. 23 58 30 

Im. III. sat. H 

1. 

IS 53 0 

d))9 

a 5 15 51 

Im. I. sat. 1/ 

2. 

1 18 58 

Im. 111. sat.*^ . 

4 8 12 43 

0 New Moon. 


4 17 27 

Em. — — 

23 44 9 

Im. 1. sat. y 


9 47 0 

d 1)9 

5. 1 36 13 



21 10 32 

0 Nev/ Moon. 

6. 2 45 0 

6 S 9 

*3. 

23 41 27 

Im. 11. sat. y . 

8. 2 46 9 

d m 

4 

2 4.^ 48 

Im. I. sat. y 

16 12 3 

d J>«nL* 


21 7 56 

d J) 0- R 

10. 2 34 38 

Im. II. wt. V 



(} greatest elong. 

21 5 47 

d 1) ? 

5. 

0 44 3 


11. 5 18 0 

dDW 


20 53 47 

c5 D A Oph. 

i2. 1 37 29 

Im. I. sat. If 


23 50 16 

dl ^ Oph. 

1 41 12 

}) First Quarter. 

7. 

15 3 0 

6 Dll 

17. 5 10 55 

Im. II. sat. 7f 

9. 

5 17 2 

c Im. III. sat. y 

19. 3 30 48 

Im. I. sat. If 

10. 

22 23 36 

}) First Quartet. 

21 43 3 

0 Full Moon. 

11. 

2 18 4 

lm.ll. sat. y 

20. 21 59 10 

Im. I. eat. If 


3 39 10 

Im. I* sat. 

21. 19 32 0 

6 D h 

12. 

0 55 23 

d D ^ 555 » 

22 27 42 

d5)/tt 


22 7 31 

Im. I. sat. y 

24. 4 51 0 

0 enters 

la 

10 0 

d D h 

25 0 38 40 

d ))• n 


4 54 48 

Im. If. sat. y 

6 39 40 

d D V 


5 32 35 

Im. I. sat. y 

26. 0 17 19 

Em. III. Mt. y 


9 53 39 

O Full ](foon. 

0 41 41 

d D « n 

20. 

0 0 57 

Im. 1. sat. y 

5 24 7 

4m. I. sat. y 

21. 

12 0 0 

d 1> V 

19 15 6 

( Last Quarter. 


21 44 4 

d 1) J U 

27. 2 4 53 

d D 23 • 

23. 

1 19 0 

0 enters f 

23 € 38 

d H il 


3 7 19 

( Last Quarter. 

23 53 28 

Iin. I. sat. y 

26. 

5 12 0 

dD6 

28 13 30 

did 


20 0 17. 

Im. III. sat, y 




20 37 1 

Em.*— — 



27. 

1 5i 28 

Im. I. saR y 


. 

28. 

18 29 0 

6D9 




20 22 51 

Im. I. sat y 




20 50 .38 

Im. II. sat. y 



30. 20 13 2 

Em. III.— 


. * The following are the results of the calculations for the occultation of Antarta 
.ly the Moon, fur Greenwich and Aberdeen : 

Oebbiiwich, Immersion, October 6. 16^ at S' N. of })*s centre. 

Emersion, 17 32 1(1.9, at 0 348 S. of })*8 centre. 

Moon's southing, 15 10 0 

Abbemiv, ’ Immersion, October 8. 15^ 58' 4 ^. 6 ^ at 3' 6".9 N. of centre. 

Emersion, ■■■■ -— — 17 14 31.8, at 0 46.8 N. of J)*s centr e. 
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OlCEIIBEB. 


B 

n ^ 

• 

o 

n / // 


L 

83 50 0 

d D9 

la 

16 58 0 

6DV 

2. 

13 18 58 

% New Moon. 



9 greatest elong 


3 48 4 

Im. T. sat. y 

2a 

2 4 6 

Im. I. sat y 


1 11 6 

d })i» f 


4 41 47 

* Im. 11. sat. y 


1 80 48 

dDH 

2L 20 32 36 

Im. I. sat y 


82 16 29 

Im. 1. sat. y 

22. 

0 36 28 

61) r SI 


23 37 25 

Im. II. sat. y 


5 9 57 

Im. 111. sat. 2/ 

T. 

21 12 29 

Im. 111. sat y 


14 0 0 

0 enters 

a 

0 14 20 

Em. — 

2a 

17 59 51 

Im. II. sat y 

la SS 33 

(( First Quarter. 


21 49 10, 

6 1)* SI 

11. 

5 41 48 

Im. I. sat y 

24. 

10 2 0 

6D6 

ISL 

0 10 14 

Im. 1. sat y 


13 5 26 

( Last Quarter. 


2 4 39 

Im. 11. sat. y 

27. 

3 58 5 

Im. 1. sat y 

IS. 

1 11 14 

Im. III. sat y 

28. 

3 31 0 

6 59 


4 13 58 

Em. ««. <— 


22 26 37 

Im. 1. sat y 


8 13 0 

d Dh 

29. 

1 4 17 

d 5'Hl 

16. 

0 22 37 

d D . tt 

30. 

19 7 4 

Em. I. sat y 

17* 

21 33 10 

O Full Moon. 


23 21 52 

Em. 11. sat. y 


• G^gium Sidus.-— This planet was observed here on the 
evenings of the 20th and 22d of August, about the time of his 
pnasing the meridian, with Mr Ramage's 25 feet reflecting tele- 
scope; but owing to the glare of moonlight, and the hazy state 
of the atmosphere in that quarter, only 3 of his satellites could 
be disrinctly seen. 


Art. XXXV.— of the Wernerian Natural His- 
tory Sodety. (Continued from p. 188 ) 

A%3. 1823.—' The Secretary read Dr Ramsay's Jccouni 
Macquarrie Island^ and of Hhe Sea-Cow Chase, for which it 
is frequented ; and Dr Fleming's (Xuervations on some species 
(f Vermkrtbm. Mr Amott read some extracts fnrni Mr Wil. 
liam Jameson's Jousmal qf a Voyage round Ca^ Horn, and 
presented an account of several new Musci, sent from South 
America by Mr Jameson. Lastly, the Secretary read the con- 
cluding part of Dr Rusconi's paper. On (he Natural History of 
the Aquatic StSamander. 


Proeeed&ngt of Oie Wernerian So^y. 

May 17.— The Secretary read Professor Hansteen's Obeerva- 
tkms made on a Journey from Chrietiama to Bergen^ acrou 
the high moueUame, Dr Knox read a Memoir on the Organe 
^SeoHi and the Anatomy of the Poison-Ohnd and SpuTf of 
the Omithoryachus paradoxus of New HoBand. Dr Hibbeit 
read a Notiee regarding a Mineral laldy found at Papa 
Stour in Shetland. And Mr Parry exhibited the Fosi^ Head 
of a very large Wild Boar, found imbedded in a peat-lfioss in 
Berkshire. 

ilfc^ 81.— The Secretary read, 1. Mr Wilkinson's Memoir 
on the Geograplwedl Distribution of Plants in Yorkshire ; 2. 
Dr Thomas Bame’s Biographical Notice of Mary Noble f 
Penrithi now in the 107^A year of her agSi with some general 
remarks on Longevity ; and, 3. Dr T. S. Traill's Description 
tf anew epenes f Beguhis (Motacilla)^(m BrasAly illustrated 
by a drawing. 

At the some meetmg. Professor Jameson read the Bev. H. F. 
Boigesen's DescripHon of Vettie's Giely a very remarkable and, 
nearly inaccesablc dell in Norway. (This paper is printed in 
the present number of the Journal, p. 299. et seq.) 

June 14.— The Secretary read, 1. The .continuation of Dr 
Fleming's Voyage round the North of Scotland in 1821 ; 2. 
Notices regarding the Migration of the Woodcock, by Major 
Morrison ; and, 3. A Memoir on the power possessed by some 
species of Spaders of ascending into the air, by Mr John Mur- 
ray, F. L. S. 

These were then communicated to the Society the results of a 
series of Themometrical Observations made hourly at Leith, 
during tumtyfbur successive hours,on<x everymonth, from July 
1822 to July 1823, by Mr Coldstream of Leith, asristed by his 
aster. 

At the same meeting, Professor Jameson read Dr Bou^s 
answer to M. Beudalit's opinion regarding the crystalline rocks 
of the Bed Sandstone formation, as explmned in the 8d volume 
of his " Voyages en Hongrie.” Also, the first part of a learned 
and elaborate Commentary on the Herbarium Ambewense,'* 
Jbj Dr Fronds Hamilton of Leny. 

'The Sodety ac(}oumed its meetings till Noveofber. , 
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abt. xxxvl— scientific intelligence. 

1. NATimAI. PHILOSOPHY. 

ASTAOKOMY. 

1. Hisiofy qffhe Redist&oery tfEnekf^ Cc^^.^Th6 

df the rediscavety of this comet, which Wh^fiientlbned ih dtCfr UUI* 
niimber, and which has excited great thtei^, is due fo our 
countryman, Mr J anies Dunlofp, an ingi^nioiis mak^ ctf telesoofM^ 
frdftti Ayrshire, who went out to New South Wtifes, ^th his Bx- 
cdlency Sir Thomas Brisbane, as a scientific assistant Mr ijuh. 
lop was examining the heavens with a sweeper, when he encoun« 
tered this singular body. We state this fact on the authority of 
Sir Thomas Brisbane who has recently transmitted to the 
Royal Society of Edinburgh, a series of valuable astronomical 
observations fbade at Paramatta. It is impossible to speak too 
highly of the zeal and talents of this eminent astronomer, whose 
appointment to the government of New South Wales has given 
8 Uc 6 universal satisfaction. 

2. LongHude and Latitude of Parama^to.~The longitude of 
the observatory of Paramatta, in New South Wales, is 1(P 41 
east of Greenwich, as determined by various methods of observa- 
tion. The latitude of the observatory is 83*" 48' 42". 

3 . New Elements of Enckis Comet, — The following correct 
elements of this comet have been given by M. Encke:-^ 

Passage of Uie Peribdion« ISSSy May Si, .01768, Mean time a^Sedieig. 

Loi^. of the Perihelion, • 157° 1 28''*.S ^ From Mean 

Node, ^ 331 19 31 .9 f Equinox* 

Inclination of the Orbit, 

•Excentridtj, • • 0.8445479 

Its Sine, . • Sr3r24t'.7 

Log. of one-half the greater Axis, 0.347f 191. 

M. Encke is engaged in very laborious calculations, with the 
view of ascertaining if the resistance of the ether could have anf 

• Great credit is due to Sir Thomas, in doing this justice to Otar modest codd- 
tiyouuu Baron de Zach, who considers the rediscovery of this eomet ae one of tho 
greatest eflEbrts of modem astronomy, ascribes all the glory of it to the ^ vigilant 
and penetrating eye of M. Rumker,*’ and to ** Germanic diUgence.** M. Ruinktaf 
has great merit in every thing he does, and psrtlettlarly in what he hasrMsslhl 

this Sttlgect s but the merit of discovering the oomkt hi solely Mr Dunlo]^^ 
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infiuence in causing the diminution which has been observed in 
Its periodical time.— See Zadi's Corretp. Astron. vph'vm. p. S79. 

4k Obtervatorp qfDorpat in ZitoRta.— This otmrvahny, un-i 
der the diieetimi of M. Struve, an able and active astronomer, 
haa been siqsplied, in the inost handsmne manner, with fine in- 
•atniments, 1^ the Emperor of Rusna, whose liberality to sdence 
deserves the hij^best enccnniuma. M. Frauenhofer of Munich 
has been occupied for two years in completing, for this oUbrva- 
toiy, an achromatic telescope, feet infoad lengthy and ' 

wUk on aperture qfnme inches. ** You may judge frran this,** 
says M. Struve, in a letter to Baron de Zach, “ how mudi our 
litoal govmnment does for astronomy. Our observatory is par- 
ticularily indebted to the curator of our University, M. General 
Cmnte de Lieven, who has not only provided it with every thing 
that is excellent and perfect in the way of instruments, but has al- 
so built a commodious house for the astnmomer. He has likewise 
ordered a great meridian drcle, similar to that of Gottingen, Mu- 
mdi, and Komgsberg; a great repeating drde ; and an univ^sal 
iiutrummit, &ec. all fiom the manufactory of MM. Bdchenbach 
*nr> Ertel of Munich.'*— Zacb’s Carres. Astron. vol. viii. p. 870. 

5. Measurement of a Degree in Litxmia.— The liberality of 
the Rusrian Government has also been shewn, in char^g M. 
Struve of Dorpat, with the measurement of a degree of the me- 
ridian, in Livonia. Properly speaking, this work is carried on 

the Univerrity, out of the large funds which the Government 
Im put atets ^posal, for every purpose that is useful and in- 
teresting to sdence. M. Struve began his operations in the sum- 
mer of 18ii3. 

6. Eelipte qfdse sun qfith February 18S8, observed at Binshy 
Heath. The end of this eclipse was observed by Colonel Beaufoy, 
al lT> 44' 80^.— Mean time.at Bushy, in West Long. 1'’20".98, 
and North Lat 61* 37;44^' .3. 

7. Rev. Dr PearsotCs Introduction to Practical Astronomy..^ 
The Rev. W. Pearson, LL.D., Treasurer of tiie Astrtmomi. 
cal Sodety of London, has nearly finished printing a quarto vo. 
lume at astronomical tables, which will constitute Yd. I. of ** An 
Xqitrodaction to Practical Astronomy,” and which will savp the 
pntktieal astronomer much trouble, by facilitating the reductions 
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of his observed places of the heavenly bodies, as well as in ad- 
justing the position of his instruments, and deducing his correct 
time. The second volume will contain an account of the various 
instruments at present used in making astronomical observdtions, 
dlustrated by numerous engravings by Turrell, done in his best 
manner ; and the methods of using the instruments will be ex« • 
emplified by applying the corrections, derived from the Tables^ 
to real* observations made with the instruments described. A 
work like this has been long wanted ; and we know of no person 
better qualiiiedf by his talents and his practical knowledge, for 
such a work, than Dr Pearson. The council of the Astronomi- 
cal Society have given the author permission to have his labours 
dedicated to its President, Vice-President, and Members. 

8. Changes in the Declmaiwiis of some of the Fixed Stars . — 
In the Phil Irans. for 1823, part I., Mr Pond has published a 
series of observations, from wluch he deduces a change of decli- 
nation southwards, which is not explained by the received doc- 

, trintfs of astronomy. This discovery will be a most important 
one, if Mr Pond confirms it by his future observations ; but we 
understand that this anomaly is not deducible from the contem- 
poraneous observations of that able astronomer, the Reverend 
Dr Brinkley. 

OPTICS. 

9. Paranthine and Although these two minerals 

have been given in Treatises on Mineralogy as different species, 
yet mineralogists have conjectured, that, from the similarity of 
their crystalline forms and chemical composition, their identity 
would be 4)roved by future analyses. Dr Brewster has lately 
examined the optical structure of the Paranthine from Christian- 
sand^ in Norway, which Dr Forchhammer of Copenhagen was 
so good as to send him for this purpose, and has found it to be 
the same as that of Wernerite. It has one»axis of double refrac- 
tion, coincident with the axis of the square based prism, in 
which it crystallises. The action of this axis is negative, like 
that of Wernerite, and the character of the tints is exactly the 
same. 

10. On the Jitfective Vision of the //or The following 
very ebrious facts arc mentioned by Dr Knox, m his valualilc 
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paper on the Comparadve Anatomy of the Eye, lately commu- 
mcated to the Royal Society of Edinburgh, I obeyed a 
very singular fact in Africa, which first awaken^ my suspicions 
relative to the defective vision of the horse. In that country we 
wm forced, from a deficiency of pasturage, to allow our hotses 
* to graze at perfect liberty on the open desarts, and they, so ri- 
tual^, seemed to acquire many of the habits which the animal 
would probably possess in a perfectly wild state. They grazed 
generally in small troops, to which an entire horse, or one of the 
boldest of the geldings, seemed to serve as protector ; on the ap- 
proach of strangers, the troop immediately collected into a cir. 
cle, and remained so until the horse appointed to watch over the 
general safety had ascertained whether or not danger was to be 
apprehended, by a nearer approach of the object suspected. On 
one occasion, having gone into the fields with a/ew friends, of 
whom one was dressed in a morning gown, and, coming unex- 
pectedly on the troop of horses, they were observed to collect im- 
mediately into a circle, and to detach one of their number, ^ith, 
a view to ascertain the nature of the very unusual appearance, 
which they evidently saw but indistinctly, though scarcely three 
quarters of a mile removed from the place where we stood. It 
was now I remarked, with some surprise, that the horse did^ not, 
during the very long and circuitous course, approadi much nearer 
us, but made hastily for that situation in which we should be 
placed between him and the quarter from whence the wind 
blew ; thns evidently employing the organ of smell in preference 
to that of sight.*” 

ACOUSTICS. 

11. On tlie Polarisation of Sound, — The following qprious 
facts, which are conridered to prove the Polarisation of Sound, 
are given by Mr Wheatstone, in the Annals of Philosophy, 
Na xxxii. p. 87. ^ 

“ I connected,” says he, a tuning fork with one extremity of a 
straight conducting rod, the other end of which communicated 
with a sounding-board; on causing the tuning fork to sound, the 
vibrations were powerfully transmitted, but in gradually bending 
the rod, the sound progresrively decreased, and was scarcely 
perceptible when the angle was a right one. As the angle was 
made more acute, the phenomena were produced in an inverted 



Naturci PhUoscphy.^Electricit^, S95 

order ; the intensity gradually increased as it had before dimU 
nishedj and when the two parts were nearly parallel, it became 
as powerful as in the rectilineal transmission. By multiplying 
the right angles in a rod, the transmission of the vibration may 
be tompletely stopped ” 

. In these experiments, the axis of the oscillations of the tuning 
fork should be perpendicular to the plane of the moveable an- 
gles*; for if they are parallel, they will still be transmitted. Mr 
Wheatstone gives the following explanation to prove this. I 
placed a tuning fork perpendicularly on the side of a rectilineal 
rod. The vibrations were therefore communicated at right an- 
gles when the axis of the oscillations of the fork coincided with 
the rod, the intensity of the transmitted vibrations was at its 
maximum. In proportion as the axis deviated from parallelism, 
the intensity diminished, and when it became perpendicular, the 
intensity was a minimum.^ The phenomena of polarisation may 
be observed in many chorded instruments. The chords of the 
haip are attached to a conductor w'hich has the same direction 
as the sounding-board ; if any chord be altered from its quiescent 
position, so that its axis of oscillation shall be parallel with the 
bridge or conductor, its tone will be full ; but if the oscillations 
be excited, so that their axes shall be at right angles with the 
conductor, the tone will be feeble. 

12. On the Oscillations of Sonorous CAcw’diJ.-— The following 
theorem on this subject is very important in acoustics, and re- 
moves all obscurity from the subject of harmonic sounds. 

‘‘ If any two sonorous chords A and B be so placed, that the 
oscillations of one shall cause the air to act upon the other, as in 
all stringed musical instruments ; and if A oscillates m times, 
while B oscillates n times, m and n being any whole numbers 
prime to each other ; then if either of the chords, as A, is put in 
motion, the action of the air will divide B into m equal parts, 
which will oscillate n times, while A oWillates only once.”— - 
Quarterly Joumaly No. xxx. p. 374. 

ELSCTBICITY. 

13. Improoement on the Electrical jl/acAtnf.—Having re- 
marked the great efficiency of electrical machines, when a hot 
cloth was held under the cylinder, and observed,” that this addi- 
tional power lasted only while it continued warm, Mr Ronalds 
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odnceivcd the idea of keeping the rubber hot, by fixing it in a 
hdlow half cylinder of copper, supported by a hollow ct^per 
tub^ at the lower end of which was placed a sm^l ^hit lamp, 
whose burner connsts of only one thread of cottcm. The prime 
ccmductor was also heated in a similar manner, bmng supported* 
by a hollow glass tube, at the bottom of which another small 
qnrit-hunp was placed; Mr Ronalds remarks, that a cylinder 
machine thus constructed is always effective. He supposes, Shat 
heat asnsts the exdtement, by promoting the oxidation of the 
amalgam.— Ronalds on on Electriccl Tdegrapli^ p. S5. Lond. 

im. 

14. On the Production of Electricity by PreMure.~—'Erata a 
series of experiments on this subject, M. Becquercl concludes, 
that all bodies assume two different electric states by pressure 
that in two bodies which are perfect conductors, shis state of 
equilibrium ceases the moment the pressure is removed, but if 
one be a bad conductor, the effect of the pressure continues for 
a kmger or a shorter time ; that the pressure alone maintains 
the equilibrium of the two fluids placed in each of the surfaces, 
for if the pressure be diminished, and at the end of a certain 
time, the bodies be removed from the compression, they will be 
found to have the electricity due only to the remaining pressure ; 
that heat modifies the development of electricity in a particular 
wMinnpr ; that the intenrity of the electricity increases, at first, 
directly as the pressure, and that it is probable this proportion 
diminish es tit high pressures, as the bodies lose their power of 
bring compressed. Finally, it is rendered probable, that the 
lig^t which is disengaged in powerful concusrions, is due to the 
rapid recombination of the two electririties developed on thc^sur- 
faces, at the moment of compression.— Quar^r^ Journal, 
No. XXX. p. 368. 

15. Development qf. Electricity by two pieces of the same 
MetaL—^. Avogrado has discovered, that if two {ueces of the 
same metal are plunged, at different instants, into an acid, which 
acts upon them, the piece first introduced will act as the most 
poritivc metal to the other. 
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MAGNETISM. 

16. Improved Ship's Cqmpasa.—liKatenmt LUtlewort, has 
uonti^v^ a method, by which tlie ordinary hanging compass 
may be converted into an azimuth compass, so that the masters 
of merchant vessels may have the benefit of this last instrument, 
wiUi which they are seldom supplied. The handle by which 
the^compass is suspended to the roof of the cabin, is capable of 
bang inverted, and of supporting the compass, by sliding in a 
groove made in a box, which box is capable of motion on a cen- 
tral pin fixed in the board on which the box stands ; moveable 
sights and a stop are also annexed, to enable it to act when re» 
quired as an azimuth compass. A drawing and description of 
this compass, will be found in the Transactions Sodetyof 
Arts, vol. xl., p. 70. 


MECHANICS. 

J7. Mr Babbage's Cedetdating Machinery, — We have mudi 
pleasure in informing our readers, ^that Government have, in the 
handsomest manner, advanced L. 1500 to Mr Babbage, to com- 
plete one of his calculating machines on a large scale. 

MEXEUBOI.OfiY. 

18. Remarkable Balls of Stone at Brunswick. — On the 1st of 
April 1815, Professor Cleveland observed a great number of 
balls of snow, from 1 to 15 inches in diameter, the^ small ones 
being nearly spherical, and the larger ones somewhat oval. Their 
texture was homogeneous, and they were extremely light, con- 
sisdng of minute prisms of snow, irregularly aggregated. These 
balls were formed by having been rolled a considerable distance 
by the wind, their patlis being in general distinctly virible. The 
smaller balls, however, were deddedly formed in the atmo- 
sphere, os they occurred in woods and in small inclosures.— Pro- 
fessor Silliman's Journal, vol. vi. p. 1^. 

19. Quality of Rmn in America.— The following observa- 
tion on the quantity of rain which fell in West Chester, Penn- 
sylvania, were made by Dr Darlington. 
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1618, ... 48.83 Inches. 

1819, . . . 31.18 

1880, ... 43:5 

1881, . . . 68.6 

18S9f • ^ • 88»3 

Avenge ef Five Yean, • 43.07 

Pnf. Silliman^a voK iv. 3S7. 

20. On the Periodical reappecyrance of TJmfider-SUrrma.^-^ 
That celebrated philosopher Count Volta remarked the extra- 
ordinary tendency which thunder-storms have to reappear many 
days successively about the same hour, and, what is still more 
remarkable, at the precise spot where they at first appeared. 

It is necessary,^ says Volta, to inhabit a mountainous 
country, and particularly the neighbourhood of lakes, such as 
Como, the precincts of Lario, Verbano, Varese, Lugano, Lecco, 
and the whole mountains of Bianza, Bergama, in order to 
be convinced of such periods and fixations (so to speak) of 
thunder-storms at this or that valley, or opening of a mountmn, 
which last, until some wind or remarkable change in the atmo- 
sphere shall occur to destroy them.'” Count Volta ascribed this 
very i^markable phenomenon to a modification in the ambient 
air produced by the thunder-storm of the preceding day.— » 
Configliachi's Giomale di Fisica^ quoted by Mr Ronalds. 

21. Periodical Rise and Fall of the Barometer. — Colonel 
Wj^ght, Member of the Ceylon Literary and Agricultural So- 
ciety, is said to have discovered, that within the Tropics the 
mercury and falls twice within 24 hours, with such regu- 
larity as to afford almost an opportunity of measuring the lapse 
of time by this instrument. — Ceylon Government Gazette. 

22. Infinence of Atmospheric Pressure on the Bulbs of Ther^ 
mometers. — In a preceding Number, vol. viii. p. 397. and vol. ix. 
p. 196., we have noticed the observations of MM. Flauguergues» 
Bellani, and Professor Moll on this subject. The observa- 
tions of M. Flauguergues, induced two young and ingenious 
chemists of Cleneva, MM. Aug. De la Rive, and Frands Mar. 
oet, to examine the subject with conriderable attention. The 
following are the genei^ results of their experiments. 

1. That atmospheric pressure influences the rize of the bulbs of 

. thermometers. 

% That thermometers open at thrir upper extremity should be 
used in cases where tlus influence may be sensible. 
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& That) on taking this influence into account) there a pro-* 
"'"^s^^^ction of cold in making a vacuum) though to a less dcK, 
gree than has hitherto been supposed. 

4. That during the admission of air, and the gases, into a reu 
. ^ver’^idof air, there is at first a production of cold, 

then in pitoportion as the air condenses itself more in the 
interior ofH^e reedver, there is a production of heat^ a 
• fa^t which the authors consider of more importance, as it 
. has hitherto been supposed that heat alone is produced. 

5. That various modifications may render more intense the cold 

produced at the admission of air into the vacuum.-— See 
BibL Umvers.f Avril 1823. 

23. WliirhAnd at iScarfiorowgA.— -Major W. M. Morison has 
communicated to us the following notice of a whirlwind he ob« 
served at Scarborough—^^ In the afternoon of Tuesday the £4th 
of June 1823) the formation of a whirlwind was noticed about 
a mile to the westward of Scarborough. Its direction was east, 
and passing by a plantation within a quarter of a mile of the 
^town, it tore up two large elm-trees. It then proceeded along the 
road which is between the Cliff and the Spaw, and leading to 
the sands, at the bottom of which about thirty bathing-machines 
were arranged, and, it being nearly high-water at the time, 
nine of these were driven into the sea, and several were over- 
turned and broken by its violence. One machine, in particular, 
which appeared more under its influence than the rest, was ob- 
served to be whirled round several times, and with such for^ 
as.to break off its wheels. A little farther, 'two boa!^ were at 
anchor, a few yards only apart : one of these it drove to some 
distance adohg the shore, in a direction contrary to its course ; 
the oflier boat remained stationary. It then entered the har- 
bour, where it forced three large vessels from their moorings, 
and overturned four boats ; fortunately, however, without the 
loss of a ringle life, it finally passed ove{ the pier into the sea, 
where it suddenly disappeared. A person who was on the road 
when the whirlwind passed, compared the sound of its ap- 
proach to that produced by the rattling of several heavy car- 
riages together. Its shape was spiral, its breadth, at the base, 
seemed to vaiy from about sixty to eighty yards, and its height 
append to be about seven huxidred feet. When it reaped 
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<the sea, it agitated and raised die water to the height of twenty 
teei as it advanced^ the spray in its beautiful whiteness strongly 
resembling a drift of snow. A very short time previous to the ap- 
pearaiice of this phenomenon, there had been lightning i<rith some 
thunder, accompanied with heavy showers of rain, r^d the 
which was south-west, was suddenly changed, preceded by the 
whirlwind, to the westward*.” 

24, Extraordinary depreesion of (he Barometer in Fdmtary 
1828.— On the 2d of February 1823, at 11** 84^ a. m., M. Flau- 
guergues observed the barometer at Viviers to be so low as 26 
inches 7.20 lines French measure, which is 8.23 lines lower than 
he observed it on the 25th December 1821. M. Nell de Breaut5, 
at La Chapelle near Dieppe, observed it at the lowest, on 
the same day, at 4^ 30^ in the morning, when it was 714.73 mil* 
limetres. M. D'^Hombrcs Firmas observed it at Alms, to be at 
the lowest, 26 inches 4 lines, on the 2d February, at 10^ 15' 
A, M., or three lines lower than on the 25th December 1821. 
At Paris, the barometer stood at 722.34 millimetres, on t^ye 2d 
February, at noon.— See Univers.y Juin 1823, p. 99* ; and 
Juillet, p. 170 and 178. 

li. CHEMISTRY. 

25. Observations on the Two New Fluids in Minerals,-^ 
Although we are not in the habit of criticising the speculations 
of our fellow-labourers in science, yet there is a passage in the last 
number of the Journal qfSckmx of the Royal Institulion which 
the interoiAs of science require us to notice. 

After reprinting the n.:>tice respecting the two new fluids, 
published in p. 400. of our last number, the learned, Editor of 
the Journal above quoted adds the following observations^ 

We have seen a most curious and satisfactory specimen of 
amethyst-quartz, containing the fluid above described by Dr 
Brewster, in the collection of Thomas Allan, Esq. of Edin- 
burgh. It exhibits three distinct oblong cavities, which, when 
the crystal is very slightly warmed, are, to all appearance, emp- 
ty ; but, upon cooling it by immendpn in water, or by holding it 
against any cold substance, a portion of liquid is immediately 

L . ■ 

* A ftiller accofunt of this phenomenon was sent to us by Mr Dunn, but unfbr- 
tunately it has not yet reached us.— Eo. 
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^^f^ceiyed in each of the cavities, which gradually disappears as 
the^sfj^tal becomes less cold. The appearances are such as one 
might exoect would arise from very highly condensed carbonic 
acid cohl^af^ in ihc bubbles, assuming alternately the liquid 
and gaseous a^ni, by very slight elevations and de]|)ressions of 
temperat ure.— Sigi).’* 

As the preceding description of Mr Allan’s specimen appears 
to us qliite the reverse of that given by Dr Brewster, we shall 
here state how the case actually stands. When the crystal is 
very slightly warmed, the three oblong cavities, mentioned 
above, are actually filled x&ith a liquid^ as may be seen by its gnu 
dually rising till it fills the cavity ; but, upon C(X)liug the crystal, 
the liquid contracts in dimensions, and a bubble, either of va- 
cuity or gas, occupies about mie-third of the cavity. That the 
fluid is not a condensed gas, in the usual sense of the word, is 
certain, because it retains its fluidity when in the open air, and 
leaves a residuum behind it after evaporation. Mr Allan’s very 
fine ^cimen contains Aot/i the new fluids discovered by Dr 
Brewster, but it requires particular methods of observation to 
see the second one. 

26. Crystallisation of Acetic Acid by Pressure.— Mx Perkins, 
we understand, has succeeded in crystallising acetic acid by the 
pressure of 1000 atmospheres. The transparent crystals thus 
formed are pure acid ; and the residuum is acidulous water. 
Mr Perkins has crystallised several other acids by the same means. 

27. Conversion of Atmospheric Air into a Fluid by T[*ressure, 
— Mr Perkins has, we learn, compressed atmospheric air to such 
a degree, fl^iat a small portion of fluid appears at the end of the 
compressed column. This fluid does not wholly recover its ga- 
seous state when the pressure is removed. It was supposed to 
be water, but this is not yet certain ; several other gases have 
been converted into liquids by the same powerful agency. 

28. Persulphate of Iron and Ammonia . — This triple salt was 
obtained by Dr Forchhammer of Copenhagen, in the following 
manner. Having prepared a solution of gold by means of nitric 
acid, and muriate of ammonia, and precipitated the gold by pro« 
tosulphAte of iron, the clear solution w^s concentrated to a sy* 
rupy consisteiice. After remmning a month, fine wine-yellow 

VOL. IX. NO. 18. OCT. 1828. c c 
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oelobedral i^rysuds were formed on the sides of the vessel Thi§; ' 
sallkdisaoives three parts of water at 60^, and may be obtahira 
perfectly colourless, by repeated crystaltiaatbn* Upoi^analysis, 
Dr. Ebrohhammer found it to consist of 

f Aioins. 

Persulphate of Iron, . . 41.95 3 

Sulphate of Anunonia, . 12.11 1 

Water 45.94 24 

r 

Ann, of Phil. vo). v. 

29. Baracic Acid in Tourmaline . — Mr Henry Seybert has dis- 
covered the boraclc acid in the green tourmaline^ from Chester- 
field^ Massaebusets ; in the ruheUiie and indicolitej front Mas- 
sachusets, and in the bhxh tourmalines from Haddam, Con- 
necticut, and Chester Creek, Delaware County.— Professor 
Sillimah's Journal^ vol. vj. p. 156. 

80. Varying quantity of Boracic Add in Tourmdline.>^'Dt 
Gmelin of Tubingen has found, in all tourmalines which he has 
hitherto analysed, a varying quantity of boracic acid. He found, 
it to be so even in the Common Schorl from Eibenstock in 
Saxony, analysed by Klaproth. The alkaline bases are a mix- 
ture of potash and soda, or of potash and lithion. Many of 
them contain a considerable quantity of magnesia. The variety 
RybeUite of Moravia, in whch Klaproth and Bucholz announced 
7—9. per cent, of soda, does not contain a trace of this alkali, 
but a mixture of boracic acid, potash and lithion. According 


to him, the Rxibellxte is composed of 

Boracic Acid, - - 5.744 

Silica, . - 42.127 

Alumina, - - 36.430 

Qjdde of Manganese, with a trace of Iron, 6.310 
Lime, » • 1.200 

Potash, - - 2.405 

Lithion, - - 2.043 

Volatile Matter, • - 1.313 


97.582 

81. erq/^tarStOkmaaCa AMUional ObseroaiAom on the Fttaion 
^ Carbonaceous Bodies.-^Fto{essoi Silliman has lately found 
tluM iQellied ebarcoal has its conducting povar greatly reduced 
l^ fonon, and (hat die j^obules of melted jdumbago are as abso- 
whe noCMxmduotors of heat as the diamond. The globules of 
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, netted anthracite are also {perfect nonconductors, which may 
llcsconceived less remarkable, since the ordinary anthracites have 
very little conducting power ; but the Rhode Island anthracite 
cond’^gj^^ well as plumbago, and its globules are perfect non* 
’conSuctorsiL Professor Silliman remarks, “ that it will now pro- 
bably not btldeemed extravagant, if we conclude that our melu, 
ed carbonaceous substances approximate very nearly to the con- 
dition'of the diamond.’’ — Amer. Journal^ vol. vi. p, 378-9. 

3S. Dr Wollaston on Metallic Titanium.— Dr Wollaston’s 
attention was directed by Professor Buckland to certain very 
small cubes, having the lustre of burnished copper, that occa- 
sionally occurred in the slag of the iron-works at Merthyn Tyd- 
vil. These cubes had been considered j)yritical ; but Dr 
Wollaston has found that they are metallic titanium, with a 
specific gravity of 5.3. From the extreme infusibility of 
these cubes,” says Dr Wollaston, “ it seems probable that they 
have not been formed by crystallisation in cooling from a state 
^ of fusion ; but have received their successive increments by re- 
duction of the oxide dissolved in the slag around them ; a mode 
of formation to which we must have recourse for conceiving 
rightly the formation in nature of many other metallic crystals.” 
— Phil. Trans. 1823, part 1. 

33. Acid Earth of Persia. — This singular substance, some of 
which was brought to England by Lieutenant-Colonel Wright, 
is found in great quantities at a village called Doulakie, in the 
south of Persia, between three or four days’ journi|^ from Bu- 
shire. It is used by the natives to make their sherbets. Mr 
Pepys has found that it contains sulphuric acid. — Phil. Mag. 
No.303* vol- Ixii. p. 75. 

34. Bitumen^ and a Volatile Fluid in Minerals.— The 
Right Honourable George Knox, has lately communicated to 
the Royal Society a paper in which he shews that bitumen may 
be obtained by distillation in a proper apparatus, from a variety 
of minerals, such as basalt, greenstone, serpentine, mica, &c. 
Mr Knox has also found another fluid substance of a highly vola- 
tile nature ; but he has not yet examined it. 

86- Native Sulphaie of Iron and Alumina.— T\m salt found 
in the slato^Iay at Hurlet and Cample in Scotland, is com- 
posed, according to Mr R. Philips, of 


c c 2 
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Sulphuric acid, 



30.9 

4 Atomi . 

Protoxide of lion, . 

, 

. 

20.7 

S 

Alumina, 

, 

. 

5.2 

1 

Water, . 

. 

. 

+3.2 

2f 




10.0 

AnJ. of Phil. 


86. Iron Malleable immediately from the Furnace,— lAv 
Russell has laid before the Literary and Agricultural Society of 
Ceylon, a report on the subject of smelting the iron of that 
country. The extraordinary and valuable quality, it is re- 
marked, possessed by this metal, in being malleable immediately 
from the furnace, will probably attract attention among our ma- 
nufacturers at home, to whom such a property must in many 
instances prove inestimable .'^-— Government Gazette. 

87. Experiments on Palladium.— M.. Breant, who had dis- 
covered a method of purifying and melting platinum, was em- 
ployed to treat the platinum which the Spanish Government Jhad 
collected since the discovery of the metal in 1741. * The. quan- 
tity was more than 1000 kilogrammes, or twenty quintals ; and 
from this he obtmned a quantity of palladium, which enabled 
him to examine its properties. The colour of palladium is like 
that of silver, and its ductility is the same. Its specific gra- 
vity is 12. • Its fusibility is nearly equal to that of iron. Air 
and water do not alter it. At a dark red heat, it takes a reddish 
violet tint, which passes to blue ; but by increasing the heat it 
resumes its^metallic lustre. A mixture of nitric and hydrochloric 
acid dissolves it even when cold. It unites easily with the me- 
tals. The alloys arc generally ductile. A very small quantity 
discolours gold entirely. It combines with mercury, sulphur; and 
probably with carbon. If this metal were more common, (its 
price is about six times that of gold), it might Ihj employed for 
medals and chemical vessels, and it might be used in place of sil- 
ver in some articles of jewellery . — Bibl Unwers.y Juillet, p. 836. 

III. NATURAL HISTORY. 

MINERALOGY. 

Sale of t^e Collection of Minerals qfthe late Abbe HaUy. 
—This magnificent collection, consisting of about twelve thou- 
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sand choice specimens, intended for the study of mineralogy, 
wd arranged in the manner best adapted for answering that 
purpose, is, at the same time, one of the most complete that is 
known^ It is recommended by the excellence and interest of 
of which it is composed, by the prodigious num- 
ber df^rysll^s which it contains, and of which the .greater num- 
ber combine /dth the merit of extreme rarity that of perfect* 
regularity, and by the great advantage of owing its formation 
and arrangement to the assiduous and enlightened care of M. 
Haiiv. Connoisseurs will especially attach a great degree of 
importance to a methodical arrangement made by M. Haiiy 
himself, who has classed, named, and labelled them with his 
own hand, even to the smallest pieces. He has had the pa- 
tience to place them all upon wcxmIch stands, in which he has 
fixed them with wax, and thus procured the advantage of ha- 
ving the crystalline forms disposed according to their mutual 
relations. Each of the stands has, besides, a ticket attached to 
it, on which are pointed out the name of the variety, its locality, 
an5 sometimes even its principal characters ; so that the exact 
summary of all these tickets, or the methodical catalogue of the 
collection, would itself form a short treatise on the science. At 
the head of the series relative to the different species, there are 
specimens which present the primitive form of the substance, or 
at least the indications of its mechanical division, the effects of 
refraction, &c. They are those which M. Haiiy has employed 
in the determination of the characters which he calls Specific. 
Then come the varieties in the order of their greatesiTperfection, 
and the specimens which point out the geological relations of 
the species. 

Such a cabinet as this deserves to be preserved as a monu- 
ment of the science, and it would be worthy of a Government 
to purchase it, for the purpose of depositing it in an establish^, 
ment of public instruction. 

To the principal collection are attached other accessory col- 
lections, equally valuable in themselves as from the views with 
which they have been formed ; such as a numerous suite of 
rocks, named and arranged miueralogically ; a series of precious 
stones and gems, all mounted in gold ; a complete collection of 
wooden models, for the study of cryiftallography ; and, lastly, 
the entire assortment of instruments necessary in mincralpgy. 
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• M. Haiiy, who, in his youth, had successfully cultivated the 
study of Botany, had composed a herbarium of about eighteen 
' hundred plants of the neighbourhood of Paris, the colours of 
which he preserved by means of a process of his own in^'ention, 
so that they are still as fresh, after an interval of 
ty years, as if newly applied to the paper. Thi'^ herbarium, 
which is unique of its kind, is also for sale. 

Those intending to become purchasers, are requested Jo ad- 
dress to Monsieur and Madame Vuillcmot Haiiy, at the Jardin 
du Roy. 

89. Professor Len^s WorTts on Mineralogy — M. .1. G. Lenz, 
Professor of Philosophy at Jena, founder, in 1797, of the Mine- 
ralogical Society of that city, and known by several works re- 
lative to mineralogy, received, on the 25th October 1822, the 
congratulations of his c*o11eagues, on the occasion of his en- 
tering the fiftieth year of his professorsliip, at a solemn fes- 
tival kept for the purpose. In order to form a right com- 
prehension of the following circumstance, it must be knewn 
that mineralogists are divided in opinion regarding certain 
rocks, which the one party attribute to fire, and the other to 
water. M. Lenz has always shewn a marked attachment to 
the opinions of the celebrated Werner, and is consequently a 
zealous Neptunian. Before the place which was to be occupied 
with the academic banquet was placed the representation of a 
volcano, figured in relief ; and when at table, the volcano at a 
signal give'], vomited up a great number of ducats, and a beau- 
tiful gold medal. It was a present from his Serene Highness 
the Great Duke of Saxe Weimar, to the respectable Professor, 
who, for once, could not refrain from crying out with tile assist- 
ants, Long live the Vulcanlsls I We have seen some verses of 
the celebrated Goctlie on the subject, where he exhorts M. 
Lenz to abjure what he aills the Neptunian heresy. (AIL liU 
ter, Zeit von Hall. Dec. 1822.) 

40. Non-^occurrence of Chalk in the Island of Creta. — The 
word Chalk is generally derived from Kreta, and probably the 
ancients may h^.ve used, in place of chalk, the marl found in 
Creta, the modern Candia ; but true chalk occurs no where in 
{that island,;' on^the contrary, it is imported for economical.piir- 
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poses in barrels from B^usa and Magnesia. But a irhitelitte 
marl, abounding in shells, occurs between the Ida and Li^idtet^ 
mountain, and, in general^ this island is eovered with numerous 
soft, calc^ureous, and clayey substances of a white colour, hence 
tjja,^3)c^T^n,name Candm.—Stebers' Travels in Candiay vol. i. 

p. ' 

ZOOLOGY. 

' Electricity elicited from the Domestic Ca/.— In ad- 
dition to the notice in the Philosophical Jouf'nal^ of elicit- 
ing sensible shocks of electricity from the body of a cat, I 
beg to mention, that very distinct discharges may be obtained 
by touching the tips of the ears, after applying friction to the 
back. It is very long since I made the experiment, and, at the 
same time, I remarked the same from the foot. Placing the 
cat on my knee, I applied the right-hand to the back, the left 
fore-paw resting on the palm of my left-hand, I applied the 
thumb to the upper side of the paw, so as to extend the claws, 
and by this means brought my fore-finger into contact with one 
of the bones of the leg, where it joins the paw ; from the knob 
or end of this lione, the finger slightly pressing on it, I felt dis- 
tinctly successive shocks, similar to what were obtained from the 
ears. It is perhaps unnecessary to say, that in order to this ex- 
periment being conveniently performed, the cat must have been 
from an early period on good terms with the experimenter. 

42. Mammfera of Scandinavia.-^TS/l. Nilsson published at 
Lund, in 1820, a work on the Mammifera of ^^ndinavia, 
in which he describes 74 sj^eclcs, and which he has enriched 
with ol>scrvations on the principal anatomical differences pecu- 
liar ^o each species. He has i^jot neglected to mention the bones 
which occur in the peat-bogs of Scania, some of which belong 
to animals of more southern countries, as the wild boar, the bi- 
son, unis, liear, &c. ; while others, such as the elk, the rein-deer, 
and beaver, are only found nowin the narthern parts of Sweden. 

43. Swedish M. Nilsson, who had already 

'written some papers on the Birds of Sweden, in the Memoirs 
of the Stockholm Academy, for the years 1816 and 1817, par- 
ticularly in what concerns the synonymy, has published at C3o- 
penliagen, ih 1820 and 1821, the two^arts of bis OmUhotog^ 
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Suedca^ in which he describes S60 species of birds known to 
be inliabitants of Sweden. This work is distinguished from most 
others which have preceded it, by details on the manner of li- 
ving birds, the structure of their nest, the number and asp^t 
of their eggs, their migrations, &c. ^ 

44. Shares and Retzius has prints at ^Ltind a 

thesis on the Anatomy of the genera Squalus and llaia. 

46. Fossil Tortoises , — While digging the Gotha Canal>^ Os- 
tre^thia, some tortoise shells were found at a depth of 16 feet. 


ENTOMOLOGV. 

46. Progress of Entomology in Sweden , — This branch of 
zoology is much cultivated in Sweden, but only in as far as re- 
gards description and systematic arrangement ; fewj have fol- 
lowed the footsteps of the celebrated De Geer, in studying the 
metamorphoses and manners of insects. < 

Vt, Insects of Lapland , — Messieurs Quesnel and Thunberg 
have determined, either in the Memoirs of the Stockholm Aca- 
demy, or in the academic dissertations, the insects brought from 
Lapland. 

48. Synonymy of Insects , — We arc indebted to M. Schcen- 
herr for an important work written in German, but published in 
Sweden, ]on the Synonymy of Insects, forming 3 volumes 8 vo'. 

49. Insects in Amber, — M. Schweigger having very atten- 
tively examined the insects contained in the bits of yellow 
amber of 4he coasts of Prussia, and which at first sight 
might be thought to be the same as the present insects of 
that country, has found that they in fact ofteif belong to the 
same genera, but not to the* S 0 i^ne species as those living at 
the present day. Among the small number of insects de- 
scribed and figured in the work of this author, we observe. 
In particular, an unknown species of scorpion, and a spider 
which differs from alk the species living at present, in not 
having the head of a single piece with the thorax. M. Ger- 
mar, Professor at Halle, has given the result of a similar inves- 
tigation in an Entomological Journal, where he tries to deter- 
mine some species of those amber insects, the analogues of which 
^ not found alive at the«present day. 
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HEIiMINTHOLOGV. 

» 

60. Earth-worms mvMiply by Eggs. — M. Julius Leo, of 
Berlin, has confirmed, by new observations, what Swammer- 
dam has already said on the subject of earth-worms, namely, 
t^t^ d^y multiply by eggs, which are found in spring, and 
which’*‘ilow#;pot only the inclosed young animal ^to be seen, 
but also the circulation of its blood. These observations have ' 
been confirmed, (Jsis^ 1820, vol. iv. p. 386.) by M. Rudolphi, 
according to whom, what some modern naturalists have found 
in the body of earth-worms, and which they have taken for the 
living young of these worms, is nothing else than an intestinal 
worm, improperly named Ascaris Inmbrici^ which he refers to 
the genus Vibrio^ and which he has found not only in the 
worms themselves, but also in their eggs. 

IV. GENERAL SCIENCE. 

51. Probable origin certain Salt-springs.— ^I y Amos 
Eatw has observed, that the water-limestone which forms the 
^ roof over the floor of the salt-springs, wlien exposed in a damp 
cellar, for two or three weeks, shoots out crystals of common 
salt, suffleient to cover its whole surface. Hence, he concludes, 
that the salt springs may have had their origin from water 
percolating through this stratum of limestone, and that there 
may be many other kinds of rocks, besides the water-limestone, 
which contain the elements of common salt. — Professor Silliman^s 
Journal^ vol, vi. p. 242. ^ 

This theory of salt-springs is a very probable one,^ere it not 
equally probable that the water-limestone may have derived its 
salt from the same cause as the springs, or even from the springs 
them&lves . * 

62. Method of Cutting Steel by Soft Iron . — Mr Barnes 
of Cornwall in America, having occasion to repair a cross- 
cut saw, recollected '"of having heard that the Shakers some- 
times made use of what he called a buzz tot^ut iron. He there- 
fore made a circular plate of s(^ sheet-irony fixed an axis to it, 
and put it in his lathe, which gave it a very rapid rotatory mo- 
tion. He then applied to it when in motion a common file to 
make it perfectly round and smooth, biU th^yUe x^as cut in 
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hf iiy while it received itself no impression. He then applied a 
I»eoe of smoky quartz, which produced the desired effect. He 
then brought under it the saw plate, which in a few minutes teas 
•neaOy and completely cut ihrtm^ longitudinally. Whei\^e 
stopped the buzz, he found it had not been worn by the 
tion, and that he could immediately apply his tcnlTwith- 
out perceiving much sensible heat. During the operation there 
appeared a band of intense fire around the buzz, which continji* 
ally emitted sparks with great violeilce. He afterwards hlarked 
the saw for the teeth, and in a short time cut them out by the 
same means.— See Professor Silliman's Journal^ vol. vi. p. 386, 
and our last Number, p. 179- 

53. Jlfr BartorCs Iris-Metal Ornaments. — Having, in a for- 
mer volume, viz. vol. viii. p. 128., given a full account of Mr 
Barton'^s method of making the iris-meta) ornaments, our readers 
will be interested in learning that these are no^ actually ma- 
nufactured for sale. We have now before us two sets of gilt 
buttons, covered with minute lines, forming a pattern, and im- 
pressed upon them by a steel die ; and we venture to say, that * 
no article of ancient or mo<lem manufacture, can be compared 
with them in point of beauty. We look forward with great 
expectadons to the application of the same principle to orna* 
ments of female dress ; and we arc not without hopes of seeing 
our apartments decorated by the brilliant hues of striated co- 
lours. 

54. Di§tructive Volcanis Eruption in Jizwa.— About the be- 
ginning of November 1822, the mountain in Preanger Begen- 
des, to the south of Sumedang, exploded in a most awful manner, 
discharging volumes of smoke and flame, and masses of rock, 
some of which were thrown to a considerable distance, afld ex- 
ceeding twenty feet in diameter. The surrounding country, to 
the distance of twenty miles, has been completed destroyed, and 
six thousand inhabitants have lost their lives. Great inunda- 
tions have been produced by the rivers, which were blocked up 

^‘by the masses of rock thrown from the volcano. The explo- 
don was disdnctly heard at Samarang, a distance of more than 
150 miles . — Asiatic Register ^ No. xcii. p. 139. 

^ ^55. Artificial Mahogany. — The following method of giving 
r any i^iecies pf wood of a close grain, the appearance of mahogany 
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in texture^ density and polish, is said to be practised in France, 
ivith such success, that the best judges are incapable of distin- 
guishing between the imitation and the mahogany. The sur« 
faccv is first planed smooth, and the wood is then rubbed with a 
solji^n of nitrous acid. One ounce and a-half of dragon^s 
blood, dissolved in a pint of spirits of wine, and one-third of an 
ounce of .carbonate of soda, are then to be mixed together and 
filtered, and the liquid in this thin state is to be laid on with a 
soft brush. This process is repeated, and in a short interval af- 
terwards the wood possesses the external appearance we have de- 
scribed. When the polish diminishes in brilliancy, it may be re- 
stored. by the use of a little cold-drawn lintsecd oil,— London 
Journal of Arts^ vol. iv. p. 107. 

56. Etching on Glass by Fluoric Acid, — Professor Silliman, in 
a paper on this subject, strongly recommends the diluted fluoric 
acid of Gay UUssac, in preference to the vapour, as being en- 
tirely superior in energy, neatness and ease of management. 
Thc^trong acid is violent and dangerous in the extreme, and 
•should never be allowed to touch the skin, either in the fluid or 
vaporous state ; but the diluted acid may be managed with ease 
and safety. Still, however, even this sometimes produces sores 
that last for six weeks. The following is the method of obtain- 
ing the acid. Two ounces of pure fluor-spar were introduced into 
the alembic, and four ounces of sulphuric-acid were added. The 
apparatus was placed under a flue. The receiver (which was of 
silver) was kept cold by ice, and when a few live coals was 
placed beneath the alembic, the acid was disengagS^ and was 
condensed in th^ receiver without the aid of water. About an 
ounce of geid was thus obtained. .When the acid was wanted 
for the purposes of etching on glhss, the same method was used, 
only an ounce of water was placed in the silver receiver. This 
acid was still too powerful, as it corroded the varnish used to 
protect the glass, but it acted in the happiest manner when di- 
luted with three or four parts of water. * The best varnish for 
this purpose is made by melting together common turpentine 
and bees’ wax. — Amer, Journ. of Science^ vol. vi. No. ii. p. 354. 

67. Important Improvement in Tanning,— 'Mr Gybbon Spils- 
bury o/ Walsale, Staffordshire, wc understand, has succeeded in 
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reducing the hitherto tedious process of tanning to a very short 
'period. Skins are prepared by his process in nine days, requU 
ring by the old six weeks or two months. Moderately thick 
hides fth inch thick in six weeks : These take commonly ^m 
rune. to twelve months. The leather is ini every respect a^al 
in strength and toughness, and will be superior to any^tne^ 
produced. ** There is no difference in the substances employed, 
but only in the method of applying them. The principle is 
presmre. This important invention has been secured by patents 
for the three kingdoms. 

68. The Christian Philosopher^ or the Connection of Science 
with Religim . — work under this title is on the eve of. being 
published, by Mr Thomas Dick, A. M. of Perth, who is al- 
ready known to the readers of this Journal, by his curious ob- 
servations on the planet Venus when near the Sun. This work 
comprises illustrations of the omnipotence and grandeur «>f the 
Deity, and of his wise and benevolent arrangements in the sys- 
tem of Nature,— popular sketches of Natural History, Geogra- 
phy, Geology, Astronomy, Natural Philosophy, Chemistry, Ana- • 
tomy, and Physiology, embracing an outline of the leading facts 
connected with these sciences, and illustrating their connection 
with the objects of religion, and the progress of the human mind. 
Sketches of some of the inventions of human genius, and of the 
religious and philantliropic purposes to which they may be ap- 
plied, — illustrations of several scriptural facts from the system of 
nature, — and of the beneficial effects which would result from 
a combiini^.on of science with religion. The general object of 
this volume is to lead young and enquiring minds to enlarged 
conceptions of the attributes, and the incessant agency of the 
Deity, through the medium ofe^^he discoveries which hava been 
made in the system of nature, — to excite them to farther in- 
quiries into the different departments of natural science,— to il- 
lustrate the harmony of Science and Revelation,— and to remove 
those groundless prejcdices which a considerable portion of the 
Christian world still entertain against scientific pursuits. 

69* New Voyage of M. Kotzebue.'-^. Kotzebue is about to set 
out on a new voyage of discovery round the world, at the ex- 
pence of the Russian Government, principally with the view of 
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List Scottish Patents^ ^c. 

fixing the positions of the places discovered in his last voyage/ 
His. vessel is about fiye times larger than the Rurick.— -/ottrn. 
des Voyages^ Juillet 18^3, p. 125. 

\ 

Art. XXXVII. — List of Patents granted in Scotland Jrom 

3d June to \3th Jugnst 1823. 

13. JPo Robert Mushet, of the Royal Mint, Towerhill, in 
the county of Middlesex, gentleman, for an invention of “ a 
mean or means, process cgr j)rocesscs, for improving the quality 
of copper, and of alloyed copper, applicable to the sheathing of 
ships and other purposes.’*'’ Sealed at Edinburgh 21st June 1823. 

14. To John Green, of Mansfield, county of Nottingham, 
white-smith, for an improvement “ in certain machines used for 
roving, Fpjiinthg, and twisting cotton-flax, silk, wool, or other 
fibrous substances.” Sealed at Edinburgh 24th June 1823. 

IBm To John Bourdiku, Esq. of Lime Street, London, for 
^*an invention communicated to liim by a stranger residing abroad, 

of a mucilage or thickening matter, to be used in printing or 
colouring linen, woollen, and cotton cloths and silks, in cases in 
which gums, mucilages, and other thickening matters are now 
employed.’” Sealed at Edinburgh 24th June ]823. 

16. To Joseph liEiGii Bkadburoh, of Manchester, county 
of Lancaster, calico-printer, for an invention of improvements 
in the art of printing, painting, or staining silk, cottc'‘Y» woollen 
and other cloths, and paper, parchment, vcHum, leather, and 
other substances,*by means of blocks or surface-printing.” Sealed 
at Edinbih*gh 31st July 1823. 

17. To William Palmer, of Lothbury, London, paper- 
lianger, for an invention of certain improvements in the ma- 
chinery applicable to printing on calico or other woven fabrics, 
composed wholly or in part of cotton, linen, wool, or silk.” 
Sealed at Edinburgh 4th August 1823. 

18. To Louis John Pouches, of Queen Street, Holbom, 
county of Middlesex, type-founder, for an invention' commu- 
nicated by a stranger residing abroad, of a certain machine- 
ry or apparatus, to be used or employed in* the* casting^and 
makingpf metal types.” Sealed at Edinburgh 12th August 1828. 
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' 19< To Jaxzs Smith of Droitwich, county of Worcester, 
dvil-engineer, for an invention of an apparatus for the apply- 
ing of steam for the cooling and concentration of solutions in 
genera], crystallizing the muriate of soda from brines co{mn- 
ing that salt, melting and refining of tallow and oils, boiling of 
Bugar, distSling, and other similar purposes.*^ Sealed at Edin- 
burgh 18th August 1823. 

20. To William WiGTON, of Derby, county of Derby, en- 
gineer, for certain improvements on Steam-engines.^ Scaled 
at Edinburgh 18th August 1823. 
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